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Tek Means... 

Innovation, reliability, value, and more... 

This years' catalog features products which you expect from an in- 
dustry leader... breadth of line, range of price/performance options, 
and service support. Many of our newest products utilize color and 
advanced display technology for increased productivity and easier 
use. You can easily focus on all NEW products by using the conve- 
nient thumb tab at the top of the page. 

Each Tek Sales Engineer specializes in the products and applications 
for a major area of customer activity: computer graphics, digital de- 
sign and test, communications, and general test and measurement. 

You can receive additional product information by calling your nearest 
Tektronix Sales Office listed on pages 462-465, or by returning the 
reply card in this catalog. 
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A 

A to D Converter 264,364 

Ac RMS Digital Voltmeters 303,358,379 

Accessories 

Cables 458 

GPIB Cables 43 

Probes 456 

Sampling 267,269-270,383 

Spectrum Analyzer 216 

TM 5000 /TM 500 399-401 

Viewing 461 

Accessory Power Supply 442 

Acquisition/Processing Systems 346 

Adaptors 

BNC, BSM, Cable Input, F, GR, N, Probe, Probe 

Grounding, Rack, SMA (3 mm) 458-460 

Camera Mounting 420 

Curve Tracer 411 

Socket 411 

Aids, Digital Servicing 127,383 

Air Line, GR 458 

Alphanumeric Terminals 55-62 

Amplifiers 

CATV Preamp 215 

Current Probe 388,436,446,447 

Differential 254,281,389 

Differential Comparator 254,281 

Dual Trace 252,269,286,280,283 

Dual Trace Differential 282 

Four Trace 280 

Logic Triggered Vertical 256 

Operational 389 

Programmable 341,343 

Single Trace 251-255,267-268,280-282 

Waveform Digitizer 279 

Amplitude Generator, Constant 396 

Analyzers 

Audio 362,387 

Data 107,127 

Data Communications 190 

Distortion 362,387 

Logic 105 

Spectrum 201 

Television Sideband 211,215 

Application Notes 

Portable 289 

7000 Series 232 

5000 Series 275 

Artificial Intelligence System 63 

Attenuators 

BNC. GR, N, SMA (3 mm) 459 

Audio Analyzers 362,387 

Audio Sweep Generator 386 

Audio Synchronizer 142 

Audio Test System, Programmable 362 

Automated Layout System 78 

Automated Test Equipment 133,320 352 

Automatic Frequency Measurement 292 
Automatic Period, Pulsewidth and Time 

Measurements 292 

Automatic Risetime/Falltime Measurements 

292 

Automatic Video Corrector 180 

Automatic Video Measurement Set 147 



B 

Battery Operated Oscilloscopes 287 

Battery Pack 140,302 

Battery Power Supply 302,400 

Bistable Storage Monitors 81 

Bistable Storage Oscilloscopes 244 248, 
276-278,309-319,392 
Blank Panel Plug-in Chassis 401 

BNC, BSM Accessories 458 

c 

Cabinets, Plug-in Storage 460 

Cable Input Adaptors 458 



Cable Testing 

Fault Locating 198 

Fiber Optic 198 

Metallic 196 

Time Domain Reflectometer (TDR) 196,198 

Cables 

BNC, BSM, GR, N, SMA (3 mm) 458 

CAD/CAM Workstations 45-53 

Calibration Fixtures 184 

Calibration Generators 394-396 

Calibration, Oscilloscope 394 397 

Calibration and Other Services 12 

Camera Carrying Cases 428 

Camera, Hand-Held 422 

Camera, Motorized Back 424 

Camera Mounting Adaptors 420,421 

Camera Writing Speed Enhancer 419 

Cameras, Scope/CRT Display 421-428 

Capacitors, Coupling 459 

Cards 

Programmable A/D Converter 364 

Programmable D/A Converter 365 

Programmable Development 366 

Programmable Digital Input/Output 365 

Programmable Memory 366 

Programmable Relay Scanner 365,366 

Carrying Cases, Camera 428 

Carrying Cases, Plug-in 216,461 

Carts, Lab/Portable Instruments 88,429 431 
Carts, SCOPE-MOBILE- 429 431 

Carts, Workstation 88 

CATV Preamp 215 

Chassis, Blank Panel Plug-in 401 

Color Digital Analysis Mainframe 108-115 

Color Graphics Copiers 65 66,68 

Color Graphics Terminals 55-62 

Color Reference Section 17 

Color Storage Oscilloscope 278 

Color Television Picture Monitors 160-162, 

186-187 

Communications Test Equipment 

Analyzers 

Data 107,127 

Sideband 211,215 

Spectrum 201 

Automatic Video Measurement Set 147 

Cable Fault-Locaters 196-200 

Demodulators 181 

Frequency Counters 263,354,370 

Generators 

Audio Sweep 362,386 

Noise Measurement Set 179 

Synchronizer 144 

TV Oscilloscopes 261,314,319,330 

Vectorscopes 140,153,157,158 

VITS Inserters 164,176.178 

Waveform Monitors 140,155 

Comparison Tables 

Camera and Mounting Adaptors 420 

CRT Phosphor Data 221 

CRT Storage Oscilloscopes 224 

Digital Storage Oscilloscopes 

and Waveform Digitizers 224 

Digital Counters 370 

Digital Multimeters 378 

Digital Photometer/Radiometer 414 

Digitizers 329 

Function Generators 374 

Logic Analyzers 107 

Modular Nonstorage Oscilloscopes 222 

NTSC Signal Generators 163 

Oscilloscope Calibration Product Guide 394 

Oscilloscope Cameras 421 

Portable Nonstorage Oscilloscopes 222 

Portable Oscilloscopes 288-289 

Power Supplies 384 

Probes 437-440 

Pulse Generators 381 

TM 500 Oscilloscopes 390 



7000 Series Oscilloscopes 230-232 

5000 Series Oscilloscopes 273-275 

Computer Controlled Oscilloscopes 346 

Computer Graphics Products 

Color Graphics Copiers 65,68 

Computer Display 62 

Display Monitors 81-86 

Graphic Software 53,74-80 

Graphic Tablet 70 

Hard Copy Units 71-73 

Hard Disk, 10 Megabyte 69 

Imaging Recorder 73 

Local Graphics Processing Unit 58 

Personal Productivity Tools 74 

Rasterizer 67 

Windowing 60-61 

3-D Capability 60-61 

Computer Graphics Supplies 87 

Connector Accessories 458 

Controller-Based Acquisition/Processing 

Measurement Packages 349-350 

Controller-Based Acquisition/Processing 

Measurement Systems 351-352 

Controller, Cluster 69 

Controller, Programmable Switch 367 

Controllers, System 36,324 

Constant Amplitude Generator 396 

Converters 

A to D 264,364 

D to A 365 

Copier, Color Graphics 65 66,68 

Copy Units, Hard 71 

Cords, Patch 458 

Corrector, Automatic Video 180 

Counters, Digital 



Time Interval 263,354,370 

Universal 263,354,355,370,371 

Counter/Timer 373 

Counter/Timer/DMM Oscilloscope 292,303 
Coupling Capacitors 459 

Covers, Protective 461 

Cradle Mount 460 

CRT 

Light Filters, Mesh Filters 461 



i igauuui woomuooufjco vj, 

284-285,292,336,330 

Readout Plug-in 255 

CRT Displays (see Displays) 

Current Measuring Equipment 264,281, 

378,388,436,446 

Current Probe Amplifier 388,446 

Current Probes 388,436,446-448 

Curve Tracer Adaptors 411 

Curve Tracer, Integrated Circuit 409 

Curve Tracers, Semiconductor 402 

D 

D to A Converter 365 

Data Acquisition Modules 110 

Data Acquisition Probes 129 

Data Acquisition Systems 346-352 

Data Analyzers 107,127 

Data Comm Analyzers, Testers 190 

Dc Inverter 302 

Decoders, NTSC/PAL Comb 186 

Delayed Sweep Oscilloscopes 233-249, 
258,260,269-271,273-275,283,290,314,330,336 
Delayed Sweep Sampling Plug-in 269 

Delaying Time Bases 258,260,269,280,286 
Demodulators, Television 181 

Desktop Controller-Based 
Acquisition/Processing Systems 348-350 
Desktop Computer ROM Packs 76-77 

Development Instruments, Digital 105 

Development Products, Microcomputer 90 
Development Unit, Multiuser Software 94 
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Differential Amplifiers 254,281,389 

Differential Comparator Amplifier 254,281 

Differential Input Oscilloscope 233-249, 

254,284,336,344 

Differential Amplifier, Dual Trace 282 

Differential Probes 436,443,454 

Digital Analysis Mainframes 108-115 

Digital Counters 263,354,370 

Digital Delay 262,383 

Digital Delay Oscilloscope 233-249,262, 

336,383 

Digital Development Instruments 105 

Digital Generator/Inserter 164 

Digital Input/Output Card 365 

Digital Latches 105,383 

Digital Multimeters 

Autoranging 296 

Oscilloscope Coupled w/Temperature 264, 

296,315 

DMM Oscilloscope 264,292,299,303,309, 

311,314,358,378-380 

Digital Photometer/Radiometer 412 

Digital Prescaler 358,372 

Digital Readout Oscilloscope 233-249, 

284,278,292-306,309,314,330-332,336 
Digital Servicing Aids 127,383 

Digital Service Instrument 127 

Digital Storage Oscilloscopes 288,330, 

332,336,344 

Digital Storage Spectrum Analyzers 211 

Digital Sweep Generators 185 

Digital Tester 190 

Digital Voltmeters 358,379-380 

Digitizers 279,329-345 

Digitizer Time Bases 343,345 

Digitizing Oscilloscopes 329-345 

Disk, 10 Megabyte Hard 69 

Display Formatter 128 

Display Monitors 81-86 

Display Technology Reference 17 

Display Terminals 81-86 

Displays (CRT) 

Bistable Storage 81 

Color Television Picture 160-162 

Color Display 45,55-62,186 

High Brightness 85,186 

High Resolution 82,85,186 

Large Screen 81-83,160 

Nonstorage 85 

OEM 81-86 

Portable Video Test 153 

Raster Scan, Video 85,186 

RGB Color 186 

Storage Display 84 

Television Waveform 155-159 

Vector Display 157 

X-Y 85-86,157 

Distortion Analyzers 362,387 

DMM Oscilloscopes .. 264,299,303,309,311,314 

Dual Beam Oscilloscopes 242,276 

Dual Beam Storage Oscilloscopes 276 

Dual Time Base (Mixed Sweep) . 259,261,283 
Dual Trace Amplifiers 252,269,280,283,286 

Dual Trace Differential Amplifiers 282 

Dual Trace Digital Storage 

Oscilloscope 330,332 

Dual Trace Oscilloscopes 233-249,273-278, 
284,287-309,312-319,330,336,390-393 

E 

Events Delay 262 

Extender, Multifunction Interface 364 



F 

F Adaptors 459 

Fast Rise Pulse Generator 270-271,381-383 

Fast Transfer Storage Oscilloscopes 314 

Fault Locating Cable Testing 198 200 

FET Probes 436,442 

Fiber Optic Cable Testers 198 

Filters 

Bandpass/Amplifier 389 

CRT Light, CRT Mesh 461 

Floating Measurements (Isolated) 432 435 

Formatters, Display 128 

Four Trace Amplifiers 280 

Four Channel Oscilloscopes 292 

Frequency Counters 263,354,370 

Frequency Measurements, Automatic .... 292 

Function Cards 364 

Function Generators 360,374-377 

Furniture, Workstation 88 

G 

Gate Array Layout System 78 

Generators, Signal 

Audio Sweep 362,386 

Calibration 394-396 

Constant Amplitude 396 

Digital Sweep 185 

Fast Rise Pulse 270-271,381-383 

Function 360,374-377 

High Frequency 382 

NTSC 168-174,178 

PAL and PAL-M 168-177 

Pulse 270-271,381-383 

Ramp 374-377 

Rate/Ramp 377 

RC Oscillator 397 

Sinewave 374-377,397 

Squarewave 376 

Television Sync 168 

Television Test 169-177 

Time-Mark 396 

Tracking 214 

Triangle 376-377 

GPIB Products 

A to D Converter 364 

Acquisition/Processing Systems 40,346-352 

Audio Test System 41,362 

Cables 43 

Calibration Generator 41,394-395 

Controller-Based Acquisition/Processing Mea- 
surement Systems 43,324 

Controllers 43,324 

Counter/Timers 41,355,356,371 

D to A Converter 42,365 

Desktop Controller-Based Acquisition/Processing 

Measurement Packages 40,55 

Digital Multimeter 41,378 

Digital Storage Oscilloscope 39,288,330, 

332,336,344 

Digitizers 39-40,329-345 

Digitizer Systems 40-41,346-352 

Digitizing Oscilloscope 39,344 

Distortion Analyzer 41,362 

Interface 43,364 

Logic Analyzer 42,105 

Multiplexer 43,367 

Power Supplies 42,361,384 

RF Scanner 42,367 

Spectrum Analyzers 43,202-208 

Waveform Processing Oscilloscopes 39,336 

Waveform Processing Systems 41,346-352 

Workstations 45-53 

GPIB Reference 33-43 

GR Accessories 458 

Graphic Computer Terminals 55-62 

Graphic Input Workstations 45 

Graphic Units, Interactive 49-52,55-64 

Graphics Processing Unit, Local 59 



Graphics Products, Computer 

(see Computer Graphics Products) 



Graphics Software Library 74-80 

Ground Adaptors, Probe 461 

Ground Isolation Monitor 432-435 

Ground Leads, Probe 456 



H 

Hand-Held Camera 422 

Hard Copy Units 71-72 

Hard Copy Video Units 72 

Hard Disk, 10 Megabyte 69 

High Brightness Monitor 162 

High Current Transformer 388,446,448 

High Frequency Oscilloscopes 233-249, 

290-306,330,336 

High Frequency Signal Generators 382 

High Gain Oscilloscopes 227-249,273-278,284 

High Resolution Copy Output 67 

High Resolution Monitor 85, 160-162, 186- 187 
High Resolution Color Storage Scope .... 278 

High Voltage Probe 380,432,434,436,453 

Hoods, Viewing 461 

Housing Accessory, BNC 458 



I 

Image Forming Module 73 

Imaging Recorder 73 

Incoming Inspection Test Station 350 

Input Adaptors, Cable 458 

Input/Output Card, Digital 367 

Inserters, VITS 164,176,178 

Instrument Carts, Mobile 88,429-431 

Instrumentation, Programmable 33-43, 

202-208,329,338-342,346,368,372 
Instrumentation Systems 346-352 

Instrument Shuttle 429 

Instruments, Digital Service 127 

Instruments, Digital Development 105 

Integrated Circuit Curve Tracer 409 

Integrated Circuit Test Equipment 134 

Integrated Counter/Timer/DMM 

Oscilloscope 303 

Intelligent Graphics Workstations 45 

Window-Managed Display 45-46 

Relational Data Base Management 47 

Interactive Graphic Units 47-51,55-63 

Interface Extender, Multifunction 364 

Interface, Programmable Multifunction 364 

Inverter, Dc 302 

Isolated (Floating) Measurements 432-435 



L 

Lab/Portable Instrument Carts 429-431 

Leads, Patch Cord 458 

Leads, Probe Ground 456 

Library, Graphics Software 74 80 

Light Filters, CRT 461 

Light Measurement 412-416 

Local Graphics Processing Unit 59 

Locator, Cable Fault 196-200 

Logic Analyzers 105 

Logic Probe 129,444 

Logic Triggered Vertical Amplifier 256 

Low Frequency Oscilloscopes 273-286, 

307-312,316-319,391-393 



M 

Mainframes 

Color Digital Analysis 108-115 

General Purpose Instruments 368,398 

Logic Analyzer 116 

Matrix Printer 53 

Matrix, Switch 367 
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Measurements 

Automatic Frequency 292 

Automatic Period, Pulse, Width and Time 292 

Automatic Video 147 

Current 264,281,379,388,436,446 

Isolated (Floating) 432-435 

Light 412-416 

Mechanical Transducers 455 

Temperature 380,443 

TV Waveform 292 

Mechanical Transducers 455 

Memory Card, Programmable 366 

Mesh Filters, CRT 461 

Metallic Cable Tester 196 

Microcomputer Development 

Products 90-105 

Microprocessor Support 

Logic Analyzers 105 

Microprocessor Development Products 90 

Microwave, Spectrum Analyzers 201-210 

Military Designator Oscilloscopes 305 

Mixed Sweep (Dual Time Base) 

Oscilloscopes 259,261,283 

Mixers, Waveguide 209 

Modular Probes 449-452 

Modules, Data Acquisition 10 

Module, Image Forming 73 

Monitors 

Color Television Picture 160-162,186-187 

Color Display 186 

Computer Display 62 

High Brightness 85,160,186 

High Resolution 82,85,186 

Large Screen 81-83,160 

Nonstorage 85 

OEM 81-86 

Portable Video Test 153 

Raster Scan, Video 85,186 

RGB Color 186 

Storage Display 84 

Television Waveform 155 

Vector Display 157 

Waveform/Vector 140 

X-Y 85-86,157 

Motorized Back Camera 424 

Mounting Adaptors, Camera 421 

Mounting Dimensions and Adaptors 460 

Multimeters, Digital (see Digital Multimeters) 
Multimode Storage Oscilloscope 223,241, 

244-247,314 

Multiplexer 367 

N 

N Connector Cables and Adaptors 458 

Network Analyzers, ROM Packs 192-195 

Noise Measurement Set, Television 179 

NTSC Generators 168-174,178 

0 

OEM Products 55-69,81-86,424 

Operational Amplifier 389 

Oscillators 362,386,397 

Oscilloscope Amplifiers (see Plug-in Units) 
Oscilloscope Calibration 

Equipment 394-397 

Oscilloscope Cameras 418-428 

Oscilloscope Carts 429-431 

Oscilloscopes 

Battery Operated 276 

Calibrated (Mixed Sweep) 261,314 

Color Storage 278 

Computer Controlled 346 

Counter/Timer/DMM 303 

Counter/Timer/Trigger 292 

Coupled with Temperature 264,314 

CRT Readout 233-249,276,278,284-285, 

292,336,332 

Curve Tracers 402-411 

Data Analyzer 105-132 



Delayed Sweep 233-249,258,260,269-271, 

273-275,283,290,314,330,336 

Differential Input 233-249,254,284,336,344, 

Digital Delay 233-249,262,336,383 

Digital Readout 233-249,278,284,292-306,309, 

314 330 - 33 ? 

Digital Storage *346-352 

Digitizing 346-352 

DMM 264,299,303,309,311,314 

Dual Beam 242,276 

Dual Trace 233-249,273-278,284,287-309 

312-319,330,336,390-393 

Dual Trace Digital 332 

Four Channel 292 

High Frequency 233-249,290-306,330,336 

High Gain 227-249,273-278,284 

High Resolution Color Storage 278 

Low Frequency 273-286,307-312,316-319 

391-393 

Military Designator AN/USM-488 305 

Mixed Sweep (Calibrated) 261,314 

Nonplug-in 287-319 

Plug-in 227-249,273-279,284-285,386,390-393 

Portable 287-319 

Programmable 33-43,333,336 

Rackmount 234-242,246,275-277,285-286, 

290,292,303,330,368,390-393,398 

Ruggedized 305 

Sampling Plug-in 265-271 

Storage 

Bistable 244-248,276-278,309-319,392 

Digital 288,330,332,336,344 

Dual Beam 276 

Fast Transfer 314 

Multimode 223,241,244-247,314 

Reference Information 233 

Variable Persistence . 244-245,246-249,285,314 

Television 261,314,319,330 

TM 500 390-393 

Waveform Processing 346-352 

Word Recognizer 292 

X-Y Plotting 233-242,273-278,284-285, 

290,309,314,386,393 
Output Module for Plotter or Chart Recorder 
198 



P 

Pack, Battery 140,302 

PAL and PAL-M Generators 168-177 

Panel Plug-in Chassis, Blank 401 

Patch Cords, Leads 458 

Pattern Generator Probes/Modules 105 

Performance Analysis 

(Software and Hardware) 118 

Period, Pulse, Width and Time Measure- 
ments, Automatic 292 

Personal Productivity Tools 74 

Photometer/Radiometer, Digital 412 

Plug-ins 

General Purpose Instruments 353-397 

Oscilloscope 250-272,280-283,286 

Plug-in Carrying Cases 216,461 

Plug-in Chassis, Blank Panel 401 

Plug-in Storage Cabinets 460 

Plug-in Units 

Ac RMS Digital Voltmeter 358,379-380 

Calibration Generators 394-396 

CATV Preamp 215 

CRT Readout 255 

Current Probe Amplifier 388,446 

Curve Tracers 402 

Delayed Sweep Sampler 269 

Delaying Time Bases 258,260,269,280,286 

Differential Amplifiers 254,281,389 

Differential Comparator Amplifier 254,281 

Digital Counters 263,354,370 

Digital Delay 262,383 

Digital Multimeters 264,358,378-380 

Digital Prescaler 358,372 

Digitizer Time Bases 343,345 

Dual Differential Amplifier 282 



Dual Time Base (Mixed Sweep) 259,261,283 

Dual Trace Amplifiers 252,269,280,283,286 

Dual Trace Differential 282 

Four Trace Amplifier 280 

Logic Triggered Vertical Amplifier 256 

Operational Amplifier 389 

Oscillators 362,286,393,397 
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386,391-393 

Power Supplies 

0 to 20 V Variable 361,385 

for Plug-in Units 368,398-401 

Programmable 361 

Programmable 33-43,333,341,343,353-367 

Programmable Distortion Analyzer 362 

Ramp Generator 374-377 

Rate/Ramp Generator 377 

RF Sweep Generator 397 

Sample/Hold Digital Voltmeter 264 

Sampling 265-271 

Sampling Heads 270-271 

Single Time Bases 258-261,268,283,286,345 

Single Trace Amplifier .. 251-255,267-268,280-282 

Spectrum Analyzers 210-213,272 

TDR 267 

Tracking Generators 214 

Universal Counter/Timers 263 

Polarized Viewers 461 

Portable Instrument Carts, Lab 430 

Portable Oscilloscopes 287-319 

Portable Oscilloscopes w/Counter/ 

Timer/Trigger 292 

Portable Oscilloscope w/DMM, Temp 

292,314 

Portable Oscilloscope Power Supply 302 
Portable Spectrum Analyzer 202-208 

Power Divider, GR 458 

Power Divider, SMA (3 mm) 458 

Power Supplies 

0 to 20 V Variable 361,385 

Accessory 442 

Battery 302,400 

for Plug-in Units 368,398-401 

Portable Oscilloscope 302 

Programmable 361 

Preamp Amplifier, CATV 215 

Preamp, Spectrum Analyzer 215 

Prescaler, Digital 358,372 

Printed Circuit Board Design System 78 

Printer, Matrix 53 

Probe Adaptors 458 

Probe Amplifiers, Current 388,446 

Probe Chart, Recommended 438-440 

Probe Ground Leads 458 

Probe Grounding Adaptors 458 

Probe Tips 456 

Probes 

Accessories 456 

Active 436,441 

Counter 373 

Current 388,436,446-448 

Data Acquisition 129 

Differential 436,443,454 

Digital Photometer/Radiometer 413-415 

Environmental 444,445 

FET and 50 Ohm 436,442 

High Current 388,446 

High Voltage 380,432,434,436,453 

Logic 129,444 

Modular 449-452 

Pattern Generator 129 

Recommendations 436-440 

RF 380,445 

Temperature 380,443,444 

Sampling 439 

Voltage 436,443-445,452-454 

Word Recognizer 129,438 

Programmable Instrumentation 
(see GPIB Products) 

Protective Covers 461 

Pulse Generators 270-271,381-383 
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R 

Rack Adaptors 460 

Rackmount Model Instrument Carts . 430-431 

Rackmount Oscilloscopes 234-242,246 

275-277,285-286,290,292,303,330,368,390-393,398 

Ramp Generators 374-377 

Raster Scan Display Units 82-83,186 

Raster Scan/Video Hard Copy Units 72 

Rasterizer 67 

Rate/Ramp Generators 374-377 

RC Oscillator 397 

Readout Oscilloscopes, CRT 233-249, 

276,278,284-285,292,330,336 

Readout Oscilloscopes, Digital 233-249, 

278,284,292-306,309,314,330-332,336 

Readout Plug-ins, CRT 255 

Recorder, Imaging 73 

Reference Information 
(see Comparison Tables) 

Acquisition/Processing 346 

Camera Recommendations 417-422 

CRT Phosphors 221 

Digitizers 329-345 

Display Technology 17 

General Purpose Interface Bus 33-43 

Modular and Integrated Oscilloscopes 218 

Oscilloscope Specifications 218 

Probe Recommendations 436-440 

Sales, Ordering, Customer Support 9-16 

Sampling Applications 226,266 

Storage Displays 222 

Waveform Digitizers 226 

Reflectometer Cable Testing, 

Time Domain 198-200 

Refreshed Alphanumeric Terminals 55-62 

Relational Data Base Management 47 

RF Probe 380,445 

RGB Color Monitors 186 

ROM Packs 

Network Analyzers 192-195 

Ruggedized Oscilloscopes 305 

S 

Safety (Isolators) 432-435 

Sample/Hold Digital Voltmeter 264 

Sampler, Delayed Sweep 269 

Sampling Accessories 267-270,383 

Sampling Decision Tree 265 

Sampling Heads Plug-in Units 270-271 

Sampling Plug-in, Delayed Sweep 269 

Sampling Plug-in Units 270-271 

Sampling Probes 439 

Scanner, Programmable 367 

Scanner, Programmable Low Level 366 

SCOPE-MOBILE Carts ® 430 

Semiconductor 

Automatic Test Equipment 133,320,346 

Curve Tracers 402 

Servicing Aids, Digital 127,383 



’ 286,345 

Sideband Analyzers, Television 211,215 

Signal Generators (See Generator Signal) 

Signal Pickoff 448 

Signal, TV Correctors 180 

Single Trace Amplifiers 251-255, 

267-268,280-282 

SMA (3mm) Accessories 458 

Socket Adaptors 411 

Software Applications 

Artifical Intelligence 63 

Computer Aided Drafting 76 

Data Base Management 46,74 

Document Processing 46 

Electronics Spreadsheet 47,74 

Gate Array Layout 78 



Graphics Editing 46 

Local programmability 75 

Logic Analysis 115 

Microcomputer Development 94,96,103-104 

Oscilloscope Calibration 395 

Printed Circuit Board Design 78 

Signal Processing 327 

Statistics 47 

Television Signal Analysis 147 

Word Processing 47,74 

Software Development Unit, Multiuser 94 

Software Products 74-80,84,104, 

147-152,323,327 

Spectrum Analyzers 

Accessories 216 

Digital Storage 210,212-213 

Plug-in 210-213,272 

Portable 202-208 

Preamp 215 

Programmable 202-208 

Storage 

Cabinets, Plug-in 460 

Display Monitors 81-86 

Oscilloscopes, Color 278 

Oscilloscopes, Digital 288,330,336,344 

Oscilloscopes, Digitizing 329-345 

Spectrum Analyzers, Digital 210 

Sweep Generator, Audio 362,386 

Swept Frequency Systems 214 

Switch Controller, Programmable 367 

Switch, Matrix 367 

Sync Generator, Television 168 

Synchronizer 144 

Systems 

Acquisition/Processing 346 

Artificial Intelligence 63 

Automated Layout 78 

Automatic Test 133,346 

Data Acquisition 346 

Desktop Controller-Based 346 

Graphic 74-80 

Printed Circuit Board Design 78 

Programmable Audio Test 362 

Swept Frequency 214 

Test and Measurement 320-401 

TV Waveform Measurement 292 

T 

Television Products 

Audio Synchronizer 142 

Automatic Video Correctors 180 

Automatic Video Measurement Set 147 

Calibration Fixtures 184 

Color Picture Monitor 160-162,186-187 

Comb Decoders, NTSC/PAL 186 

Demodulators 181 

Digital Sweep Generators 185 

Noise Measurement Set 179 

Oscilloscopes 261,292-298,314,319,330 

Sideband Analyzers 211,215 

Signal Correctors 180 

Sync Generators 168 

Synchronizer 144 

Test Monitor 153 

Test Signal Generators 169-177 

Vectorscopes 140,153,157,158 

VITS Inserters 164,176,178 

Waveform Monitors 155 

Waveform/Vector Monitors 140,153 

X-Y Monitor 85-86,157 

Temperature Measurements 380,443 

Temperature Probe 380,443,444 

Terminals, Alphanumeric 55-62 

Terminals, Color Graphics 55-61 

Terminals, Graphic Computer Display . 55-61 

Terminations, BNC, GR, SMA (3 mm) 458 

Test and Measurement Systems 320-401 



Test Equipment, Communications 

(see Communications Test Equipment) 



Test Equipment, 1C 134 

Test Monitor, Portable Video 140,153 

Test Signal Generators 169-177 

Test Station, Incoming Inspection 350 

Test System, Automatic 133-135 

Test System, Programmable Audio 362 

Testers, Digital 190 

Testers, Fiber Optic Cable 198 

Testers, Metallic Cable 196 

Thermal Readout 264,315,378 

Three-Dimensional Capability 60-61 

Time Bases, Delaying 258,260,269,280,286 

Time Bases, Digitizer 343,345 

Time Bases, Dual (Mixed Sweep) 259, 

261,283 



Time Bases, Single 258-261,268,283,286,345 

Time Domain Reflectometer, 



Cable Testing 198,200 

Time Interval Counters 263,354,370 

Time Mark Generator 396 

Tips, Probe 456 

Trace Recording Cameras 418-428 

Tracking Generators 214 

Transducers, Mechanical 455 

Transformers, High Current 388,446,448 

Transistor Curve Tracers 402-411 



Transient Digitizer 338-343 

Triangle Generators 376 



U 

Universal Counter/Timers 263,355,356,370 



V 

Variable Persistence Storage Oscilloscopes 

244-249,285,314 



Vectorscopes 140,153,157,158 

Video Corrector, Automatic 180 

Video Hard Copy Units 72 

Video Monitor, Raster Scan 82-83,186 

Video Test Monitor, Portable 153 

Viewing Hoods and Accessories 461 

VITS Inserters 164,176,178 

Voltage Probes 436,443-445,452-454 

Voltmeter, Ac RMS Digital 303,358,379 

Voltmeter, Sample/Hold Digital 264 

W 

Waveform Digitizer Amplifier 279 

Waveform Digitizer, Programmable . 338-343 

Waveform Digitizing Instruments 329-352 

Waveform Monitors 155 

Waveform Processing 

Oscilloscopes 346-352,336 

Waveform/Vector Monitors 140,153 

Waveguide Mixers 209 

Window Managed Display 47 

Windowing 60-61 

Word Recognizer 292 

Word Recognizer Probe 129,438 

Workstation Furniture 88 

Workstations, Intelligent Graphics 45 

Writing Speed Enhancers, Camera 419 

X 

X-Y Monitors 85-86,157 
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AA 501 Distortion Analyzer 387 

AA 5001 Programmmable Distortion 

Analyzer 362 

ACEDIT ACE Screen Editor 103 

AM 501 Operational Amplifier 389 

AM 502 Differential Amplifier 389 

AM 503 Current-Probe Amplifier .. 388,446 

AN/USM-488 100 MHz Dual Trace 

Portable Oscilloscope 305 

A6302 Current Probe 388,446 

A6303 Current Probe 388,446 

A6741 RS-499 Interface 193 

A6742 2-Wire Direct Interface 192 

A6743 Tri-State Break-Out Box 192 

A6901 Ground Isolation Monitor 433 

A6902A Isolator 434 

BP1 Battery Pack 140 

CG 5001 Programmable Oscilloscope 

Calibration Generator 394 

CG 551 AP Programmable Oscilloscope 

Calibration Generator 394 

ColorKey Interface Software 104 

CT-1 Current Transformer 448 

CT-2 Current Transformer 448 

CT-3 Signal Pickoff 448 

CT-5 Current Transformer 448 

C-30B Camera 426 

C-31B Camera 426 

C-4 Camera 423 

C-5C Camera 425 

C-51 Camera 427 

C-53 Camera 427 

C-59A Camera 428 

C-7 Camera 424 

DAS 9109 Digital Analysis 

Mainframe 108-115 

DAS 9119 Digital Analysis Mainframe 

(ATE Version) 108-115 

DAS 9129 Color Digital Analysis 

Mainframe 108-115 

DC 5009 Programmable 135 MHz 

Universal Counter/Timer 356 

DC 5010 Programmable 350 MHz 

Universal Counter/Timer 355 

DC 503 A 125 MHz Universal Counter ..371 

DC 504 A 100 MHz Counter/Timer 373 

DC 509 135 MHz Universal 

Counter/Timer 371 

DC 510 350 MHz Universal 

Counter/Timer 371 

DDL Digital Design Lab Support .. 103 

DD 501 Digital Delay 383 

DF1 Display Formatter 128 

DF2 Display Formatter 128 

DM 44 Digital Multimeter 314 

DM 501 A Digital Multimeter 378 

DM 5010 Programmable Digital 

Multimeter 358 

DM 502A Autoranging Digital 

Multimeter 379 

DP 501 Digital Prescaler 358,372 

FG 501 A 2 MHz Function Generator .... 376 

FG 5010 Programmable 20 MHz 

Function Generator 360 



FG 502 11 MHz Function Generator .. 376 

FG 503 3 MHz Function Generator .... 376 



Type Instrument Description Page 



FG 504 40 MHz Function Generator .. 377 

FG 504T 40 MHz Function Generator .. 377 

FG 507 2 MHz Sweeping Function 

Generator 377 

GMA201 Computer Display Module 82 

GMA301 Computer Display Module 83 

GMA302 Computer Display Module 83 

GMA303 Computer Display Module 83 

GMA304 Computer Display Module 82 

ICOM40 Interface Software 104 

J16 Digital Photometer/ 

Radiometer 413 

J6501 Illuminance Probe 414 

J6502 Irradiance Probe 414 

J6503 8° Luminance Probe 414 

J6504 Uncorrected Probe 415 

J6505 LED Probe 415 

J6511 Illuminance Probe 414 

J6512 Irradiance Probe 414 

J6523 1 ° Luminance Probe 414 

K117 Instrument Shuttle 429 

K212 Portable Instrument Cart 429 

K324 Workstation 88 

MERLYN-G Automated Layout System 78 

MERLYN-PCBPrinted Circuit Board Design 

System 78 

Ml 5010 Programmable Multifunction 

Interface 364 

MP 1101 Programmable Digitizer 

Measurement Package 348 

MP 1201 Programmable Digitizer 

Measurement Package 348 

MP 2101 Acquisition/Processing 

Measurement Package 349 

MP 2201 Acquisition/Processing 

Measurement Package 349 

MP 2401 Acquisition/Processing 

Measurement Package 349 

MP 2501 Acquisition/Processing 

Measurement Package 350 

MP 2901 Inspection Test Station 350 

MS 3101 Acquisition/Processing 

Measurement System 352 

MS 3201 Acquisition/Processing 

Measurement System 352 

MS 4101 Acquisition/Processing 

Measurement System 351 

MS 4201 Acquisition/Processing 

Measurement System 351 

MX 5010 Interface Extender 364 

M2 Sample/Hold Module 264 

M41 15B Computer Display Terminal 

Workstation 61 

OF150 Fiber Optic TDR 198 

OF152 Fiber Optic TDR 200 

PG 501 50 MHz Pulse Generator 382 

PG 502 250 MHz Pulse Generator 383 

PG 506 Calibration Generator 396 

PG 507 Dual Output 50 MHz Pulse 

Generator 382 

PG 508 50 MHz Pulse Generator 382 

PG 508T 50 MHz Pulse Generator 382 

PLOT 10 Graphics Software Library 76 

PS 5004 Power Supply 361 

PS 5010 Programmable Triple Power Sup- 
ply 361 



Type Instrument Description Page 



PS 501-1 Power Supply 385 

PS 503A Triple Power Supply 385 

P6006 10X Probe 439 

P6007 100X Probe 453 

P6008 10X Probe 445 

P6009 100X Probe 453 

P6010 10X Probe 439 

P6015 1000X Probe 453 

P6021 Current Probe 447 

P6022 Current Probe 447 

P6028 IX Probe 439 

P6046 FET Differential Probe 443 

P6048 10X Probe 443 

P6053B 10X Probe 454 

P6055 10X Probe 454 

P6056 10X Probe 443 

P6057 100X Probe 443 

P6062B 10X or IX Probe 454 

P6063B 10X or IX Probe 454 

P6101A IX Probe 450 

P6104 Voltage Probe 438 

P6105A 10X Probe 450 

P6106A 10X Probe 450 

P6107A 10X Probe 450 

P6108A 10X Probe 450 

P6121 10X Probe 451 

P6122 10X Probe 451 

P6125 5X Counter Probe 373 

P6130 10X Probe 452 

P6131 1 0X Probe 452 

P6149A 10X Probe 450 

P6201 FET Probe 442 

P6202A FET Probe 442 

P6230 10X Probe 441 

P6302 Current Probe (See A6302) .. 446 

P6303 Current Probe (See A6303) .. 446 

P6401 Logic Probe 129,444 

P6406 Word Recognizer Probe 438 

P6420 IX RF Probe 445 

P6430 Temperature Probe 438 

P6451 Data Acquisition Probe 129 

P6452 Data Acquisition Probe 129 

P6453 High-Speed Data Acquisition 

Probe 129 

P6454 100 MHz Clock Probe 129 

P6455 TTL/MOS Pattern Generator 

Probe 129 

P6456 ECL Pattern Generator Probe 

129 

P6457 Pattern Generator Probe 129 

P6460 Data Acquisition Probe 129 

P6462 Data Acquisition Probe 129 

P6601 Temperature Probe 380 

P6602 Temperature Probe 444 

SC 501 5 MHz Oscilloscope 390 

SC 502 15 MHz Dual Trace 

Oscilloscope 393 

SC 503 10 MHz Storage 

Oscilloscope 392 

SC 504 80 MHz Oscilloscope 391 

SG 502 RC Oscillator 397 

SG 503 Leveled Sinewave Generator 397 

SG 504 Leveled Sinewave Generator 397 

SG 505 Oscillator 386 
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SG 5010 Programmable Oscillator 362 

SI 5010 Programmable Scanner 367 

SPG12 TV Sync Generator 168 

SPG2 TV Sync Generator 168 

SPG22 TV Sync Generator 168 

STRUCTA Structured Analysis Tool 104 

S-1 Sampling Head 270 

S-2 Sampling Head 270 

S-3A Sampling Head 270 

S-3220 LSI Test System 135 

S-3270 LSI Test System 134 

S-3280 ECL Test System 135 

S-3295 VLSI Test System 133 

S-4 Sampling Head 270 

S-5 Sampling Head 270 

S-6 Sampling Head 270 

S-51 Trigger Countdown Head 271 

S-52 Pulse Generator Head 271 

S-53 Trigger Recognizer Head 271 

S-54 Pulse Generator Head 271 

TDC TV Down Converter 182 

TDC-1 TV Down Converter 182 

TDC-2 TV Down Converter 182 

TG 501 Time Mark Generator 396 

TM 5003 Three-Wide Mainframe 368 

TM 5006 Six-Wide Mainframe 368 

TM 501 One-Wide Mainframe 398 

TM 503 Three-Wide Mainframe 398 

TM 504 Four-Wide Mainframe 398 

TM 506 Six-Wide Mainframe 398 

RTM 506 Six-Wide Mainframe 398 

TM 515 Five-Wide Mainframe 398 

TR 502 Tracking Generator 214 

TR 503 Tracking Generator 214 

TSG11 TV Test Signal Generator 169 

TSG12 TV Test Signal Generator 169 

TSG13 TV Test Signal Generator 170 

TSG15 TV Test Signal Generator 170 

TSG16 TV Test Signal Generator 171 

TSG2 TV Test Signal Generator 169 

TSG21 TV Test Signal Generator 169 

TSG23 TV Test Signal Generator 170 

TSG25 TV Test Signal Generator 170 

TSG26 TV Test Signal Generator 171 

TSG3 TV Test Signal Generator 170 

TSG5 TV Test Signal Generator 170 

TSG6 TV Test Signal Generator 171 

TSG7 TV Test Signal Generator 169 

TSP1 TV Signal Processor 171 

TSP11 TV Signal Processor 171 

TSP21 TV Signal Processor 171 

T912 10 MHz Dual Trace Storage 

Oscilloscope 319 

V-Systems Emulation Support 104 

XY1 Output Module 199 

110-S Synchronizer 144 

1101 A Probe Power Supply 442 

1105 Battery Power Supply 302,400 

1106 Battery Pack 302 

1107 Dc Inverter 302 

118AS Audio Synchronizer 142 

1240 Logic Analyzer Mainframe 116 

134 Current Probe Amplifier 447 



Type Instrument Description Page 

1360P Programmable Switch Controller 

367 

1360S Switch Matrix 367 

1405 TV Sideband Adaptor 215 

141 OR NTSC Mainframe 168 

141 1R PAL Mainframe 168 

1412R PAL-M Mainframe 168 

1420 TV Vectorscope 157 

1421 TV Vectorscope 157 

1422 TV Vectorscope 157 

1424 X-Y Display Monitor 157 

1430 TV Noise Measurement Set .... 179 

1440 Automatic Video Corrector 180 

1450-1 TV Demodulator Mainframe .... 181 

1450-2 TV Demodulator Mainframe .... 181 

1450-3 TV Demodulator Mainframe .... 181 

R147A TV Test Signal Generator 178 

1470 TV Test Signal Generator 175 

1474 TV Sync Generator 175 

R148 PAL TV Test Signal Generator 

176 

R148-M PAL-M Test Signal Generator 176 

1480C TV Waveform Monitor 155 

1480R TV Waveform Monitor 155 

148 1C TV Waveform Monitor 155 

1481R TV Waveform Monitor 155 

1482C TV Waveform Monitor 155 

1482R TV Waveform Monitor 155 

1485C TV Waveform Monitor 155 

1485R TV Waveform Monitor 155 

1502, 1503 TDR Cable Testers 196 

172 Programmable Test Fixture 405 

1740 NTSC Wvf m/Vector Monitor ... 140 

1741 PAL Wvfm/Vector Monitor 140 

1742 PAL-M Wvfm/Vector Monitor .. 140 

1750 Waveform/Vector Monitor 138 

176 Pulsed High Current Fixture .... 406 

177 Standard Test Fixture 407 

178 Linear 1C Test Fixture 409 

1910 Digital Generator 164 

1980 ANSWER (Automatic 

Video Measurement Set) 147 

205 SCOPE-MOBILE® Cart 430 

206, 206D SCOPE-MOBILE® Carts 431 

212 500 kHz Dual Trace 

Portable Oscilloscope 312 

213 1 MHz Portable 

Oscilloscope/DMM 311 

214 500 kHz Dual Trace Portable 

Storage Oscilloscope 318 

221 5 MHz Portable Oscilloscope . 310 

221 3 A 60 MHz Dual Trace 

Portable Oscilloscope 307 

221 5 A 60 MHz Dual Trace 

Portable Oscilloscope 307 

2235 100 MHz Dual Trace 

Portable Oscilloscope 303 

2235L 100 MHz Dual Trace 

Portable Oscilloscope 303 

2235 Opt 01 100 MHz Dual Trace 303 

Portable Oscilloscope 

2236 100 MHz Dual Trace 

Portable Oscilloscope 303 

2335 100 MHz Dual Trace 

Portable Oscilloscope 299 
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2336 100 MHz Dual Trace 

Portable Oscilloscope 299 

2337 100 MHz Dual Trace 

Portable Oscilloscope 299 

2445 150 MHz Four Channel 

Portable Oscilloscope 292 

2465 300 MHz Four Channel 

Portable Oscilloscope 292 

2465CTS 300 MHz Four Channel 

Portable Oscilloscope 292 

2465DMS 300 MHz Four Channel 

Portable Oscilloscope 292 

2465DVS 300 MHz Four Channel 

Portable Oscilloscope 292 

284 Pulse Generator 383 

3 TEK Lab Cart 431 

305 5 MHz Dual Trace Portable 

Oscilloscope/DMM 309 

308 Data Analyzer 127 

314 10 MHz Dual Trace Portable 

Storage Oscilloscope 317 

318 Logic Analyzer 124 

336 50 MHz Dual Trace Portable 

Digital Storage Oscilloscope .. 332 

338 Logic Analyzer 124 

380 NTSC Portable Video 

Test Monitor 153 

390AD Programmable Waveform 

Digitizer 338 

4041 System Controller 324 

4105 Computer Display Terminal 55 

4106 Computer Display Terminal 56 

4107 Computer Display Terminal 57 

4109 Computer Display Terminal 58 

4114B Computer Display Terminal 62 

41 14B30 Computer Display Terminal 

Workstation 62 

4115B Computer Display Terminal 61 

M4115B Computer Display Terminal 

Workstation 61 

4170 Local Graphics 

Processing Unit 59 

434, R434 25 MHz Dual Trace Portable 

Storage Oscilloscopes 316 

4404 Artificial Intelligence System 63 

4510 Rasterizer 67 

4611 Hard Copy Unit 71 

4612 Video Hard Copy Unit 72 

4631 Hard Copy Unit 71 

4632 Video Hard Copy Unit 72 

4634 Image Forming Module 73 

4635 Imaging Recorder 73 

464 100 MHz Portable Storage 

Oscilloscope 314 

4644 Dot Matrix Printer 53 

466 100 MHz Portable Storage 

Oscilloscope 314 

468, R468 100 MHz Dual Trace Portable 

Digital Storage Oscilloscopes 330 

4691 Color Graphics Copier 65 

4692 Color Graphics Copier 66 

4695 Color Graphics Copier 68 

485, R485 350 MHz Dual Trace 

Portable Oscilloscopes 290 

492 Spectrum Analyzer 207 

492P Programmable GPIB Spectrum 

Analyzer 207 
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Type Instrument Description Page 

4926 10 Megabyte Hard Disk 69 

494 Spectrum Analyzer 202 

494P Programmable/Spectrum Analyzer 

GPIB 202 

4957 Graphic Tablet 70 

496 Spectrum Analyzer 205 

496P Programmable GPIB Spectrum 

Analyzer 205 

4970 Cluster Controller 69 

4991 SI Graphic Input Workstation 64 

5A14N 1 MHz Four Trace Amplifier .... 280 

5A15N 2 MHz Amplifier 280 

5A18N 2 MHz Dual Trace Amplifier .... 280 

5A19N Differential Amplifier 281 

5A21N Differential Amplifier/Current 

Probe Input 281 

5A22N Differential Amplifier 282 

5A26 Dual Differential Amplifier 282 

5A38 Dual Trace Amplifier 286 

5A48 Dual Trace Amplifier 286 

5B10N Time Base/Amplifier 283 

5B12N Dual Delayed Sweep 

Time Base 283 

5B25N Digitizer Time Base 345 

5B40 Time Base 286 

5B42 Delaying Time Base 286 

5CT1N Curve Tracer Plug-in 410 

5D10 Waveform Digitizer 279 



5S14N Dual Trace Sampling Unit . 272,283 



50M10 Programmable A/D Converter . 364 

50M20 Programmable D/A Converter . 365 

50M30 Programmable Digital 

Input/Output Card 365 

50M40 Programmable Relay 

Scanner Card 365 

50M41 Programmable Low-Level 

Scanner 366 

50M50 Programmable Memory Card . 366 

50M70 Programmable Development 

Card 366 

5110 2 MHz Single-Beam 

R5110 Oscilloscopes 276 

5 1 1 1 A 2 MHz Single-Beam Storage 

R5111A Oscilloscopes 276 

5113, R5113 2 MHz Dual-Beam Storage 

Oscilloscopes 277 

5116 Color Storage Oscilloscope .... 278 

R520A TV Vectorscope 158 

R521A TV Vectorscope 158 

R522A TV Vectorscope 158 

5223, R5223 10 MHz Digital Storage 

Oscilloscopes 344 

528 A TV Waveform Monitor 157 

5440 50 MHz Single-Beam 

R5440 Oscilloscopes 284 

5441 50 MHz Variable Persistence 

R5441 Storage Oscilloscopes 285 

576 Curve Tracer 403 

577/DI Storage Curve Tracer 

Mainframe 407 

577/D2 Curve Tracer Mainframe 407 

60DH01 280 Megabyte SMD Disk 53 

60GC01 Mass Storage Cabinet 53 

60TD10 Nine Track Tape Drive 53 

606B General Purpose Waveform 

Monitor 85 
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608 High Brightness Display 

Monitor 85 

6110 Intelligent Graphics Workstation 

49 

6120 Intelligent Graphics Workstation 

49 

6130 Intelligent Graphics Workstation 



50 

614 Storage Display Monitor 84 

616 Storage Display Monitor 84 

62KM30 SMD Disk Controller 53 

62KM31 Tape Controller 53 

620 General Purpose Waveform 

Monitor 86 

6205 Intelligent Graphic Workstation 51 

6210 Intelligent Graphics Workstation 

51 

621 0S1 Server Node 53 

6212 Intelligent Graphics Workstation 

52 

650HR TV Picture Monitor 160 

650HR-1 TV Picture Monitor 160 

651 HR TV Picture Monitor 160 

651HR-1 TV Picture Monitor 160 

652HR-1 TV Picture Monitor 160 

655HR-1 TV Picture Monitor 160 

656HR-1 TV Picture Monitor 162 

69M01 NTSC Comb Decoder 188 

69M41 RGB Interface Module 188 

690SR TV Picture Monitor 186 

7A13 Differential Comparator 

Amplifier 254 

7A15A Single Trace Amplifier 251 

7A16A Single Trace Amplifier 251 

7A16P Programmable Amplifier .. 341,343 

7A17 Single Trace Amplifier 253 

7A18A Dual Trace Amplifier 252 

7A19 Single Trace Amplifier 251 

7A22 Differential Amplifier 255 

7A24 Dual Trace Amplifier 252 

7A26 Dual Trace Amplifier 252 

7A29 Dual Trace Amplifier 251 

7A42 Logic Triggered Vertical 

Amplifier 256 

7B10 Time Base 260 

7B15 ADelaying Time Base 260 

7B50A Time Base 261 

7B53A Dual Time Base 261 

7B80 Time Base 258 

7B85 ADelaying Time Base 258 

7B87 Time Base w/Pretrigger 

Acquire Clock 258 

7B90P Programmable Time Base 343 

7B92A Dual Time Base 259 

7CT1N Curve Tracer Plug-in 410 

7D01, 7D01FLogic Analyzers 128 

7D01F2 Logic Analyzer 128 

7D11 Digital Delay 262 

7D12 A/D Converter 264 

7D13A Digital Multimeter 264 

7D15 Universal Counter/Timer 263 

7D20, 7D20TProgrammable Digitizers 333 

7K11 CATV Preamplifier 215 

7L12 Spectrum Analyzer 211,272 

7L14 Spectrum Analyzer 210,272 
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7L5 Spectrum Analyzer 212,272 

7M1 1 Dual 50 fi Delay Line 268 

7M13 Readout Unit 255 

7511 Sampling Unit 268 

7512 TDR/Sampler 267 

7S14 Dual Trace Delayed 

Sweep Sampler 269 

7T11 Sampling Sweep Unit 268 

7104, R7103 1 GHz Real-Time 

Oscilloscopes 234 

7603, R7603 100 MHz Oscilloscopes 240 

761 2D 200 MHz Programmable 

Waveform Digitizer 340 

7613, R7613 Variable Persistence Storage 

Oscilloscopes 248 

7623A Multimode Storage 246 

R7623A Oscilloscopes 246 

7633 Multimode Storage 246 

R7633 Oscilloscopes 246 

7704A 250 MHz Oscilloscope 238 

R7704 250 MHz Oscilloscope 238 

7834 Fast Storage Oscilloscope 244 

7844, R7844 400 MHz Dual-Beam 

Oscilloscopes 242 

7854 400 MHz Waveform Processing 

Oscilloscope 336 

7904A 500 MHz Oscilloscope 236 

R7903 500 MHz Oscilloscope 236 

791 2AD Programmable Transient 

Waveform Digitizer 342 

834 Programmable Data Comm 

Tester 191 

834RDA ROM Pack Development Aid .. 193 

834R01 General Purpose ROM Pack .. 194 

834R02A Bisynchronous ROM Pack 194 

834R03A Link Test ROM Pack 194 

834R04 HDLC/X-25 ROM Pack 195 

834R05 Extended Instruction Set 

ROM Pack 195 

834R06 Bisynchronous ROM Pack 194 

834R07 PARS/IPARS ROM Pack 195 

834R10 SDLC/SNA ROM Pack 195 

834R11 Extended Monitor ROM Pk 195 

834R13 SDLC/SNA ROM Pack 195 

8540 Microcomputer Integration 

Unit 94 

8550 Microcomputer 

Development Lab 93 

8560 Multiuser Microcomputer 

Development Lab 93 

8561 Multiuser Software 

Development Unit 93 

8562 Multiuser Development 

System 93 

91AE04A Data Acquisition Module Ill 

91A04A Data Acquisition Module Ill 

91A08 Data Acquisition Module 110 

91A24 Data Acquisition Module 110 

91AE24 Data Acquisition Module 110 

91A32 Data Acquisition Module 110 

91 DVV Digital Analysis Software 115 

91 PI 6 Pattern Generator Module Ill 

91P32 Pattern Generator Module Ill 
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TEK 



CUSTOMER SERVICES 
AND INFORMATION 



Tektronix Means 



.Fast, Flexible Worldwide Support 





Get sales information and assistance to 
evaluate and order the products you 
want. 

Ask for a Customer Service Representative 
the first time you contact Tektronix. The 
CSR can give you information on products 
and the names of the Sales Engineers as- 
signed to serve your product interests. Tek- 
tronix Sales Engineers will respond to your 
technical and business inquiries. 

Sales Engineers can give you information on 
dozens of products, so that you can select 
the one model best suited to your present 
and future applications, and will be happy to 
arrange a demonstration of that product. 

Your Customer Service Representative or 
Sales Engineer can provide you with infor- 
mation on prices, terms, delivery dates, 
shipping estimates and best means of 
shipping. 




Customer-site installations are 
thorough. 

Tektronix provides on-site installation for 
most computer graphics products and most 
Tek-configured systems for computer 
graphics, semiconductor test, micro- 
processor development, and acquisition- 
/processing. The Tektronix service specialist 
will make sure your equipment is set up 
properly with all functions operating to spec, 
and will walk you through the basics of its 
performance. 



CONTENTS 



Sales Information and Assistance 9 

User Assistance 9 

Product Characteristics 10 

Terms of Sale 10 

Warranty Statement 11 

Worldwide Service Support 12-13 

Warranty-Plus Service Plans 14-15 

OEM Information 16 



Sales and Service Offices . Inside Back Cover 



The people behind the product are 
friendly and ready to help you. 



Training and assistance gets users up 
to speed, fast. 

Your Tektronix product is most useful to you 
when you’re thoroughly familiar with it. Ask 
your Sales Engineer for a demonstration. If 
several people plan to use the products, 
your Sales Engineer will conduct an informal 
class about the product and its operation at 
your location. Tektronix also offers formal 
classes and self-study aides. Ask your Sales 
Engineer for details about Customer 
Training. 
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CUSTOMER SERVICES 





TERMS OF SALE 



TdU' PRODUCT CHARACTERISTICS CUSTOMER SERVICES 

I LlX GENERAL TERMS OF SALE AND INFORMATION 




Check the Specifications. You’ll Find Long Product Life Designed-In. 

Reliability Standards Second to None 

Tek products are engineered for high reli- 
ability from the initial stages of design. 
Components and assembled products of 
every prototype and preproduction model 
are subjected to “accelerated-life" reliability 
tests in our Labs. If any fall short of Tek 
Standards, changes are made. 

Manufactured products are thoroughly test- 
ed before they’re fitted in custom-de- 
signed, lab-tested shipping cartons. 

Product Specifications to Meet Your 
Environment 

In Tek’s Environmental Labs, field condi- 
tions are taken to extremes. Shock, vibra- 
tion, high humidity, electromagnetic radia- 




tion, electrostatic discharge, power line 
surge, high/low temperature and altitude 
tests are conducted. 

The environmental characteristics listed 
among the product specifications in this 
catalog may include some or all of the 
above types. The specification limits for hu- 
midity, vibration, shock and transportation 
are intended to be beyond what is expect- 
ed in use. Operation at these extremes 
may cause minor physical deterioration but 
should not cause electrical performance to 
deteriorate outside specifications. Continual 
use at the specified limits of temperature 
and altitude should not cause significant 
short-term deterioration. Higher tempera- 
ture will reduce long-term reliability. The 
EMC test is completely nondestructive. 



GENERAL TERMS OF SALE 

Credit and Payment Terms 

Tektronix, Inc. offers many different terms of sale 
in order to meet varied purchasing objectives 
and to assist in financial planning. 

Credit accommodations must be arranged with 
Tektronix's Credit Department. Orders and re- 
quest for credit accommodations should be 
placed with your local Tektronix Sales Office, list- 
ed on the inside back cover. 

If, in the judgement of Tektronix, the financial 
condition or payment record of the Buyer at any 
time does not justify shipment of order on the 
payment terms requested. Tektronix may refuse 
to ship unless it receives payment in advance, or 
at its option, payment upon delivery of equip- 
ment. Businesses established for six months or 
less may not meet minimum requirements for ex- 
tended and/or installment terms of sale 

The following terms may be arranged with a 
Tektronix Sales Office: 

Net 30 Days Standard Terms 

Standard terms of sale are Net 30 days following 
the date of invoice. There are no discounts for 
early payment. 

60, 90 and 120 Days Extended Terms of 
Sale 

Extended terms of 60 to 120 days are available 
on the same single payment basis as standard 
terms. Since the cost of extended terms is not 
included in catalog prices, a service charge is 
added to the invoice. The amount of the service 
charge depends upon the number of days the 
terms are extended. Request for extended terms 
must be made at the time of order placement. 

Installment Purchases — Security and Lease 
Agreements 

This program provides monthly installment pay- 
ment terms while Tektronix Products are in use. 
Accessories and parts are not available unless 
they are associated with the products being pur- 



chased. New and used products may be pur- 
chased with a deduction for applicable quantity 
discounts. 

Security and Lease terms are not invoiced. Re- 
minders of each installment are sent to the cus- 
tomer 10 days prior to the due date. The due 
date of each monthly payment on an installment 
term will be approximately 30 days from the date 
of shipment and every 30 days thereafter until 
completion of the contracted term. Failure to re- 
ceive any reminder notice from Tektronix shall 
not affect customer’s obligation to pay charges 
when due. 

Except for standard warranty, maintenance is 
not provided under either a Security Agreement 
or a Lease Agreement. Additional maintenance 
is not provided under either a Security Agree- 
ment or a Lease Agreement. Additional mainte- 
nance coverage may be purchased where of- 
fered as an option to the instrument or may be 
purchased as a separate transaction. Mainte- 
nance ordered as an option may be financed 
along with the product. 

The customer is required to pay applicable prop- 
erty taxes, licenses, etc. and furnish adequate in- 
surance to Tektronix for loss and damages for 
both Leases and Security Agreements. 

Security Agreement 

An advance payment equal to approximately 
10% of the purchase price of the equipment de- 
sired is required for a Security Agreement In- 
stallment terms covering the balance of the con- 
tract price are available for 6, 12, 18, 24, 30, or 
36 months. 

Minimum balance amounts may be financed, 
ranging from $1000 for six months to $2000 for 
thirty-six months. Longer terms of 48 months to 
60 months are available by quotation for fi- 
nanced balances of more than $25,000. There 
are no maximum finance balances. Upon com- 
pletion of the term of the Security Agreement 
and prescribed payments, the customer owns 
the equipment. 



Lease Agreement (Minimum is $1,000) 

A standard lease term of 6, 12, 18, 24, 30, and 
36 months is offered. Longer terms are negotia- 
ble. Under a Lease Agreement the customer 
pays for the use of the product for the term of 
agreement. It is not a month-to-month rental . . it 
is a non-cancellable, fixed-term lease requiring 
no advance payment. At the expiration of the 
lease there is the opportunity to update the in- 
struments, to renew the existing lease, or to re- 
turn the equipment at the expense of Tektronix. 
Inc. The customer may exercise an option to pur- 
chase the equipment at any time during the term 
of the lease, provided he gives thirty days writ- 
ten notice. A portion of the installments will be 
credited toward the purchase price 

Computer Graphics Products 

Most Computer Graphics Products are also avail- 
able under an operating lease program. The 
minimum fixed terms of this program are 12, 24, 
36 months, or longer. Automatic extension on a 
month-to-month basis is also available after the 
fixed minimum term Equipment leased on this 
program is maintained by Tektronix, Inc. during 
the terms of the agreement. Rental of Computer 
Graphics Products for customer evaluation is 
available for periods of 90 or more days. 

During the term of the operating leases or rent- 
als described, the customer may exercise an op- 
tion to purchase the equipment provided 30 days 
notice is given. A portion of the installments al- 
ready paid will be credited toward the purchase 
price. Questions regarding warranty should be 
discussed with your Tektronix Sales Engineer. 

Minimum Order 

The minimum acceptable order is $25.00. 

Shipment 

All prices, quotations, and shipments are FOB 
Beaverton, Oregon, unless otherwise specified. 

Unless otherwise specified, shipment will be 
made via most economical method and air ship- 
ments will be insured at full valuation unless your 
order instructs otherwise. 



Copyright © 1984, Tektronix, Inc. All rights reserved. Lithographed in Canada Tektronix products are covered by U.S. and foreign patents, issued and 
pending. Information in this publication supersedes that in all previously published material. Specification and price change privileges reserved. 
TEKTRONIX, TEK, SCOPE-MOBILE, and are registered trademarks. For further information, contact: Tektronix, Inc., Corporate Offices, P.O. Box 500, 
Beaverton, OR 97077. Phone: (503)627-7111; TLX: 151754; TWX: (910)467-8708; Cable: TEKWSGT. Subsidiaries and distributors worldwide. 
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TEK 



WARRANTIES 



HARDWARE WARRANTY SUMMARY 



Tektronix warrants to its Customers that the products that it manufactures 
and sells will be free from defects in materials and workmanship for the 
periods set forth in the table below. If any such product proves defective 
during the applicable warranty period, Tektronix, at its option, either will 
repair the defective product without charge for parts and labor or will pro- 
vide a replacement in exchange for the defective product. 

In order to obtain service under this warranty, Customer must notify 
Tektronix of the defect before the expiration of the warranty period and 
make suitable arrangements for the performance of service. Tektronix will 
provide such service at Customer’s site for certain categories of products, 
as indicated in the table below, if Customer’s site is within the normal on- 
site service area. Tektronix will provide on-site service outside the normal 
on-site service area only upon prior agreement and subject to payment of 
all travel expenses by Customer. In all other cases, Customer shall be re- 
sponsible for packaging and shipping the defective product to the service 
center designated by Tektronix, with shipping charges prepaid. Tektronix 
shall pay for the return of the product to Customer if the shipment is to a 
location within the country in which the service center is located. Customer 
shall be responsible for paying all shipping charges, duties and taxes, if the 
product is returned to any other location. The locations at which the ser- 



vices will be provided for different categories of products or product 
groups are set forth below. 

This warranty shall not apply to any defect, failure or damage caused by 
improper use or improper or inadequate maintenance and care. Tektronix 
shall not be obligated to furnish service under this warranty a) to repair 
damage resulting from attempts by personnel other than Tektronix repre- 
sentatives to install, repair or service the product; b) to repair damage re- 
sulting from improper use or connection to incompatible equipment; or c) 
to service a product that has been modiified or integrated with other prod- 
ucts when the effect of such modification or integration increases the time 
or difficulty of servicing the product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED 
PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED. 
TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY 
TO REPAIR OR REPLACE A DEFECTIVE PRODUCT IS THE SOLE AND EXCLU- 
SIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WAR- 
RANTY. TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, IN- 
CIDENTAL OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER 
TEKTRONIX HAS ADVANCE NOTICE OF THE POSSIBLITY OF SUCH 
DAMAGES. 



PRODUCT CATEGORIES 


WARRANTY PERIOD 


SERVICE LOCATION 


Oscilloscopes (except 2200, 2300, 2400 Series) and Plug-ins; TM 500/TM 5000 General 
Purpose Instruments. Communications Network Analyzers (except 834 Series); Logic 
Analyzers; Spectrum Analyzers (except 494 and 494P); Television Products (except 
1980 and 650 and 690 Series); Waveform Digitizers; Curve Tracers; Photometers/ 
Radiometers; Cameras; Carts; Probes, CRTs; and Isolators 


1 year from date of shipment 


Service Center designated 
by Tektronix 


Oscilloscopes: 2200, 2300, 2400 Series; Spectrum Analyzers: 494 and 494P; Monitors: 
650 and 690 Series; Communications Network Analyzers: 834 Series and 067-0986-00 


3 years from date of shipment 


Service Center designated 
by Tektronix 


Monitors: 602. 603. 606, 608. 620. 624, 634; 


3 months, except 1 year from date 
of shipment for CRT 


Service Center designated 
by Tektronix 


Computer Graphics Products (except 4105. 4106, 4107, 4109); Intelligent Graphics 
Workstations; Monitors: 611, 613. 614. 616. 618, GMA301, GMA304; 1980 ANSWER. 
4041 Controller; Microcomputer Development Products; Artificial Intelligence System 
4404 


3 months, except 1 year from date 
of shipment for CRT 


Customer’s site if within 
normal on-site service area 


Computer Graphics Products: 4105, 4106. 4107, 4109 


1 year from date of shipment 


Customer's site if within 
normal on-site service area 


Acquisition/Processing Systems; Semiconductor Test Systems 


3 months, except 1 year for CRT, 
beginning on the date of installation 
by Tektronix, or one month from date 
of shipment, whichever is earlier 


Customer’s site if within 
normal on-site service area 


Parts. Assemblies. Supplies and Test Fixtures: All 9-digit part numbered 
items except Probes. CRTs, and 067-0986-00 


3 months from date of shipment 


Service Center designated 
by Tektronix 


Service 


3 months from date of shipment or date 
of completion if performed on-site 


Location where original 
service was performed 



SOFTWARE WARRANTY SUMMARY 



Tektronix warrants that any software product for which Tektronix publishes 
a corresponding “Software Product Description" will conform to the specifi- 
cations set forth in the Software Product Description, when used properly 
in the specified operating environment, for a period of three (3) months. 
The warranty period begins on the date of shipment, except that if the 
program is installed by Tektronix, the warranty period begins on the date of 
installation or one month after the date of shipment, whichever is earlier. If 
any such software product does not conform as warranted, Tektronix will 
provide the remedial services specified in the applicable Software Product 
Descriptions. Tektronix does not warrant that the functions contained in the 
software product will meet Customer’s requirements or that operation of 
the programs will be uninterrupted or error-free or that all errors will be 
corrected. Software products for which Tektronix does not publish a Soft- 
ware Product Description, or for which Tektronix does not set forth specifi- 
cations in the Software Product Description, are provided “as is" without 
warranty of any kind, either express or implied; except that, Tektronix war- 
rants that the media on which such software products are provided will be 
free from defects in materials and workmanship for a period of three (3) 
months from the date of shipment. If any such medium proves defective 
during this warranty period, Tektronix will provide a replacement in ex- 
change for the defective medium. 

In order to obtain service under this warranty, Customer must notify 
Tektronix of the defect before the expiration of the warranty period and 
make suitable arrangements for such service in accordance with the in- 
structions received from Tektronix. If Tektronix is unable, within a reason- 



able time after receipt of such notice, to provide the remedial services 
specified in the applicable Software Product Description, when such ser- 
vices are indicated, or provide a replacement that is free from defects in 
materials and workmanship, Customer may terminate the license for the 
software product and return the software product and any associated ma- 
terials to Tektronix for credit or refund. 

This warranty shall not apply to any software product that has been modi- 
fied or altered by Customer. Tektronix shall not be obligated to furnish ser- 
vice under this warranty with respect to any software product a) that is 
used in an operating environment other than that specified or in a manner 
inconsistent with the User's Manual and documentation or b) when the 
software product has been integrated with other software if the result of 
such integration increases the time or difficulty of analyzing or servicing the 
software product or the problems ascribed to the software product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED 
PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED. 
TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY 
TO PROVIDE REMEDIAL SERVICE WHEN SPECIFIED, REPLACE DEFECTIVE 
MEDIA, OR REFUND CUSTOMER’S PAYMENT IS THE SOLE AND EXCLUSIVE 
REMEDY PROVIDED TO CUSTOMER FOR BREACH OF THIS WARRANTY. 
TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDEN- 
TAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER 
TEKTRONIX HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH 
DAMAGES. 



For further details regarding OEM or specific hardware or software warranties, please consult your local Sales Office. 
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WARRANTIES 




SERVICE SUPPORT 



TEK 



SERVICE 



Quality Service. Quick Response. 
Tailored to Your Needs. 

Worldwide. 

Quality First, For Performance That Lasts. 

Tektronix has a reputation for producing reliable 
products and supporting those products with a 
dedicated service organization for over 35 years. 
We know that fast, fixed-the-first-time service is 
important to you. Tek stands ready to help you 
receive the highest return for your equipment 
investment. 

Some 1,400 people are exclusively dedicated to 
servicing Tektronix products. Tek Service Spe- 
cialists are thoroughly trained professionals. To 
support their efforts, Tek has made a major in- 
vestment in facilities and equipment, including 
our own state-of-the-art diagnostic equipment, 
both local and remote, and maintains a comput- 
er-controlled inventory of genuine Tek parts to 
ensure local availability. 

A Comprehensive Warranty. With the pur- 
chase of any serialized Tektronix product comes 
Tektronix warranty coverage: All parts and labor 
as specified on page 1 1 . 




Service Around the Globe. Our worldwide ser 
vice network offers technical back-up to keep 
your Tektronix products and software running as 
reliably as the day they were installed. Tektronix 
products are supported by Service Offices in 
over 60 countries. 

Warranty-Plus. With some products, low-cost 
Warranty-Plus Service Options are offered at 
the time of purchase to extend service cover- 
age. These options are described on pages 14 
and 15. 

Annual Support Agreements. Tektronix offers 
sustained, flexible support for maximum uptime 
and long product life through Annual Customer- 
Site and Service Center Support Agreements. 
Choose the level of coverage and options that 
meet your needs. 



Long-Term Product Support. Our intent is to 
provide full service support for six years from the 
publication date of the catalog in which the 
product last appeared. Time and material ser- 
vice, support agreements, FIRM PRICE repair 
and calibration services, together with the unique 
replacement parts needed, will be available to 
preserve your equipment. 

For the succeeding three years, we plan to pro- 
vide full support and parts, though service may 
be limited to designated service centers and 
take longer to complete. 

Following these nine years, we will use our best 
efforts to continue support if experienced techni- 
cians and the necessary parts are available. 

Contact Your Tektronix Service Representa- 
tive. For prices, availability and specifics for the 
following programs and services in your area or 
country, contact your local Tektronix Sales, Ser- 
vice or Distributor Office. Not all programs listed 
on pages 12 through 15 are offered in every 
country. And, Custom Agreements with addition- 
al services such as pick-up/delivery, automatic 
recall, and multi-shift coverage are available at 
selected offices. Please ask for details at the of- 
fice nearest you. 



We support the efforts of customers who choose 
to perform their own maintenance. 

Parts, Spares, Supplies, and Accessories. 

For the fastest possible service, phone the part 
name, product model and serial numbers to the 
Tektronix Direct Parts Order Desk for your area. 
(See map for toll-free numbers. Outside the con- 
tinental United States, contact your nearest 
Tektronix Sales and Service Office.) 



SELF-MAINTENANCE SUPPORT 

Module Repair and Return. Specified modules 
for information display products and Tek-config- 
ured systems may be sent to our Factory Service 
Center in Beaverton, Oregon for repair. Turn- 
around is good on this cost-effective and conve- 
nient means of service. 

Provisioning (Service Sparing).To assure you 
of an efficient inventory of stock on hand, 
Tektronix will recommend packaged spares for 



individual products or product groups (based on 
experienced field failure data) and provide them 
according to your specifications. 

Service Training. You can learn from Tektronix. 
We’ve established a comprehensive Customer 
Service Training Program of classes and self- 
study aids on subjects such as instrument opera- 
tion, circuit description, calibration, basic con- 
cepts and applications Formal classroom 
training is offered at several Tek locations 
around the world. In some cases, training can be 
arranged at your site. You may also order from 
our library of independent study aids. Audio- 
tapes, videotapes, and printed materials are 
available. Just obtain a copy of our CUSTOMER 
SERVICE TRAINING CATALOG from your 
nearest Tektronix Office or complete the reply 
card in this catalog. 

Service Publications. 

For every Tektronix product there is a Service 
Manual with circuit schematics, parts lists, oper- 
ating, maintenance and troubleshooting informa- 
tion available in hard copy form or on microfiche. 

Hard Copy. Order as you would for any part. 
You can also receive TEKNOTES (our periodic 
newsletter on service) by asking your Tektronix 
Representative. 

Microfiche. All microfiche is ANSI standard 
105 mm x 148 mm. Order information by specific 
product, entire group or product line series, or as 
a full set of all Tektronix products. A one year 
subscription to receive new and revised informa- 
tion is available on group, product line series, or 
full-set orders. To order, contact CPO Field 
Office. 



800-432-3461 



Irvine 

714-556-8080 



800-225-455( 

(In Massachusetts 
671-861-6800). 

800-225-4550 





j\ BOO-241 -5973 

(In Georgia 
404-449-4770) 



For your convenience, you may order parts directly by calling the desk at the toll-free number for your area. 
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TEK 



UNMATCHED VALUE 
IN SERVICE 



CUSTOMER-SITE SUPPORT FOR TEK DESIGN AND TEST SYSTEMS AND INFORMATION DISPLAY PRODUCTS 



Annual Agreements 

Maintenance Agreements are available for Tek- 
configured Systems and all Information Display 
Products. 

Agreements cover parts, labor and travel. To re- 
place a CRT or simply adjust it, and to further 
minimize downtime, Customer-Site Agreements 
include the appropriate number of annual, 
planned maintenance calls for your product. Our 
inspections and parts replacements, including 
CRT, are thorough. We give meticulous attention 
to such details as optimized fine-tuning, clean- 
ing, and making sure operation has been re- 
stored to your satisfaction before leaving your 
area. 

Our customer-site response target is “same day 
service," within eight work-hours, with few excep- 
tions. Our objective is to maximize your uptime. 

For faster response, multi-shift or weekend cov- 
erage, ask about our custom service agree- 
ments. We want your business and we're 
flexible. 




Per Call Service 

Fast service is available for Tek-configured sys- 
tems and most computer graphics products on a 
time-and-material plus travel basis. The same 
quality of service offered under Agreement cov- 
erage is provided and warranted for 90 days. 

Software Support 

Achieve System Productivity Goals Quickly 
with Tek’s Technical Assistance Services 
(TAS). We'll provide short-term, on-site consulta- 
tion to help you implement Tektronix software, 
train users, and solve application problems. A 
Tektronix System Analyst is available to help de- 
fine the scope of assistance needed before any 
cost is incurred. 

Software Subscription Services (SSS) Keep 
Your Programs Current. Subscribers to SSS 
receive the most current releases of Tektronix li- 
censed software products, and updates to soft- 
ware documentation. SSS is available at the time 
you order new software. If you subscribe at a lat- 
er date, you’ll receive the latest release of your 
original software. 



SERVICE CENTER SUPPORT FOR INSTRUMENTATION AND TELEVISION PRODUCTS 



Annual Agreements 

1. Calibration Support Agreements provide 
one or more scheduled calibrations. If light 
use warrants little concern for failure, and 
your main concern is accuracy, choose this 
agreement. 

2. Standard Support Agreements provide the 
most complete assurance that your instrumen- 
tation performs to published specifications 
day in, day out. Coverage includes one 
scheduled calibration, a thorough inspection, 
cleaning, and complete repair coverage with 



the single exclusion of CRT repair or replace- 
ment. Light CRT use? No CRT? Choose Stan- 
dard support for accuracy and maximum 
uptime. 

3. Total Support Agreements add CRT cover- 
age to Standard Support. If accuracy and 
CRT performance are critical, and budget ad- 
herence strict, choose Total Support. 

Optional Add-on Services. If your agreement 
already includes one calibration, you can add on 
additional calibrations, certification traceable to 
NBS, or before-and-after Test Data. 



4. Basic Support Agreements serve applica- 
tions where accuracy is important, but not 
critical. You’ll receive priority service and a 
calibration with each repair when you need it. 

5. Remedial Support Agreements restore 
equipment to an operable state in event of 
failure. They do not cover problems which re- 
quire calibration to define or correct. If your 
instrument is used as a troubleshooting indi- 
cator, or if only one function is critical, Reme- 
dial Support may be all you need. 





Minor 




Non-CRT 




Annual 


Cleaning 


Repair 


Repair 


CRT 


Agreement Type 


Cosmetics 


Labor 


Parts 


Coverage 


CAL-ONLY 


■ 








STANDARD 


■ 


■ 


■ 




TOTAL 


■ 


■ 


■ 


■ 


BASIC 


■ 


■ 


■ 




REMEDIAL 


■ 


■ 


■ 





Mod 


Scheduled 


Cal 


Cal 


Before-&-After 


Add’l 


Updates 


Cal 


Labor 


Certification * 1 


Test Data * 1 


Cals * 1 




■ 


■ 




■*’ 


W' 


■ 


■ 


■ 


■*’ 


■*’ 


■*’ 


■ 


■ 


■ 


■*’ 


■ *’ 


■*’ 


■ 




■ 








Limited 













*' Optional 

Per-lncident Repairs and Calibration 

Firm Price Service gives you in advance, the 
exact cost to repair and/or calibrate/performance 
test most Tek Instrumentation Products at the 
Service Center. If it takes less than an hour’s la- 



bor and under $10 in parts for the repair, only the 
Mini-Repair Fee is charged. And all Firm Price Ser- 
vices are warranted for 90 days. You can sign up 
for some service agreements during this period 
and receive an “early sign-up" discount. 



Time-and-Material Service at the Service 
Center is Available for Damaged or Discon- 
tinued Products. Abused, damaged and discon- 
tinued products excluded from the Firm Price Pro- 
gram and Per-Call service may be repaired on a 
time-and-material basis. Please obtain instruc- 
tions from your nearest Tektronix office before 
shipping equipment or parts. 
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WARRANTY-PLUS SERVICE PLANS 



TCL/ WARRANTY-PLUS 
I Cl\ SERVICE PLANS 



Warranty-Plus is Your Best Service 
Value. 

Warranty-Plus coverage ensures full value for 
your investment from the start by extending max- 
imum uptime long after your warranty expires. 

Warranty-Plus helps you manage your mainte- 
nance costs with just one, up-front product op- 
tion charge. Pay it with your purchase. Forget 
about service costs for one year or, in some 
cases, up to five years. Nothing makes budget 
planning easier. 

The relatively low cost of Warranty-Plus Options 
reflects our confidence in the high reliability of 
our products. 



Warranty-Plus is your most cost-effective 
means of planned maintenance Warranty-Plus 
fixes your service costs, no matter how much 
service rates may increase. 

And, unlike annual maintenance agreements, 
there is only one Warranty-Plus price per prod- 
uct, with no additional charge for the extra 
equipment options you may select. 

Warranty-Plus provides fast, priority service 
without delays for approvals or paperwork. That 
means more uptime. 



RELATIVE MAINTENANCE COST 




Warranty-Plus Maintenance Per Call 
Option N1 Agreement Service 



CUSTOMER-SITE “N” OPTIONS FOR MOST 

INFORMATION DISPLAY PRODUCTS AND TEK-CONFIGURED SYSTEMS 

Standard Sale Option NO (N ‘Zero’) Installation and Setup. Warranty-Plus Installation NO 

For any Tektronix Product with N1, N2, or N3 Warranty-Plus Options, 
Tektronix will install, setup and verify performance at the customer’s site 
when Option NO (N ‘zero') is ordered at the time of product purchase. All 
labor and travel are included. Some additional travel expense may be billed 
outside 150 miles from the service office. Installation is also available for 
OEM puchases under Option N4. 


Standard Sale Option N1. First Year’s Service Coverage. 

CUSTOMER SITE SERVICE FOR MOST INFORMATION DISPLAY 
PRODUCTS AND TEK CONFIGURED SYSTEMS 


Warranty-Plus Customer-Site Support Option N1 

For about the cost of one customer-site service call, you can extend 90-day 
service coverage on most Information Display Products, Microprocessor 
Development Systems, and Engineering Computing Systems to a full year. 


Month of Ownership 


1 2 3 


4 5 6 


7 8 


9 


10 11 12 


Just request Warranty-Plus, Option N1. at the time you place your product 
order. It covers travel, modules, all parts (including CRT) and labor to keep 
your equipment functioning to published specs for one year. Plus the ap- 
propriate number of planned maintenance calls to inspect, test, clean and 


Warranty 

Only 


Warranty 

Coverage 










Warranty-Plus 
Option N1 


Warranty 

Coverage 


Warranty-Plus Coverage 
Planned Maintenance Call(s) 


adjust your equipment to optimum performance. This includes maintaining 
mechanically-based copiers, plotters and disk drives, running diagnostics 
and verifications on computing systems, as well as adjusting sharpness, 
resolution or convergence of DVST and raster CRTs. 


























Warranty-Plus Option N 1 is only available with standard end-user sales of 
most Information Display products, and Tek configured systems, and only 
at the time of product purchase. Specify “Option N1" when ordering. 


Standard Sale Option N2. First Three Year’s Service Coverage. 

CUSTOMER SITE SERVICE FOR 
4105, 4106, 4107, and 4109 COLOR TERMINALS 


Warranty-Plus Customer-Site Support Option N2 

Our 4105, 4107, 4109, and NEW 4106 Color Terminals are so reliable that 
each is covered by a New Product Customer-Site Service Warranty for one 
full year What’s more, we re so confident of their reliability that we ll ex- 


Year of Ownership 


1 


2 




3 


tend your coverage for two more years at a price so low it breaks industry 
barriers. 


Warranty 

Only 


Warranty 

Coverage 










Customer-Site coverage for both the 2nd and 3rd year costs less than one 
average service call. Less than an annual service contract you may pur- 
chase later. And only a fraction of the standard, one-time repair-and-adjust- 
ment fee. Option N2 covers travel, modules, parts, CRT, and labor. 


Warranty-Plus 
Option N2 


Warranty 

Coverage 




Warranty-Plus 

Coverage 














Warranty-Plus Option N2 is only available on the 4105, 4106. 4107, and 
4109 terminals and only at time of product purchase. Specify “Option N2" 
when ordering. 


OEM Sale or Standard Rental Buyout Option N3. First Year’s Service 
Coverage. 

FIRST YEAR ON-SITE SERVICE FOR OEM SALES 


Warranty-Plus First Year On-Site Service Option N3 

For OEMs, Warranty-Plus Option N3 displaces the normal 3-month depot- 
service warranty with a full year of priority, on-site service. Besides adding 
nine more months of coverage, Option N3 includes planned maintenance 


Month of Ownership 


1 2 3 


4 5 6 


7 8 


9 


10 11 12 


calls. All this is transferable to the end-user. For Standard Rental Buyout 
customers, Warranty-Plus Option N3 offers 12 months of on-site coverage 
from the date of purchase, since no warranty is available on Rental 
Buyouts. 


Warranty 

Only 


Warranty 

Coverage 

(Depot 

Service) 










For OEMs, a liaison within the OEM organization provides Tektronix with the 
location of products and other logistics to fulfill our agreement. OEMs may 
elect to renew coverage on behalf of their customers. Custom mods are 
ineligible if they increase time or difficulty in servicing a product. Ask your 
Tektronix representative to review your modifications for eligibility. 


Warranty-Plus 
Option N3 


Warranty-Plus Coverage 
(On-Site Service, Travel Included, 
Transferable to end-user) 




Planned Maintenance Call(s) 


Warranty-Plus Option N3 is only available with OEM sales of end-user 














type Information Display products or Standard Rental Buyouts, and only at 
the time of product purchase. On the 4105, 4106. 4107, and 4109 terminals, 
the Option N2 can be added to Option N3. Specify “Option N3" or 
“Option N3 with Option N2" when ordering. 
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UNMATCHED VALUE 
IN SERVICE 



International Warranty-Plus Options, Cus- 
tomer Responsibilities and Coverage 
Exclusions. 

Warranty-Plus is available in most countries, but 
service is only provided in the country where the 
product and plan are purchased. Warranty-Plus 
Service purchased in the United States is only 
valid within the United States. 

In the United States, service is performed during 
normal business hours. For most Information Dis- 
play Products or Tek-configured Systems, ser- 
vice is provided at the customer’s site with no 
travel charges, within eight work hours of notifi- 



cation, if the site is within 150 miles of a 
Tektronix Service Center. If not, response may 
be longer. 

Our 2000 Family portable oscilloscopes and the 
494/494P Spectrum Analyzers receive priority 
service at a Tek Service Center. Under Options 
Ml, M2, M3, M4, and M5, it is the customer’s re- 
sponsibility to deliver the product for servicing at 
the Service Center designated by Tektronix, with 
shipping charges prepaid. Return shipping is 
paid by Tektronix. 



Outside the United States, response and turn- 
around times may be different. Consult the Tek 
subsidiary or approved distributor in your 
country. 

As you may expect, service under a Warranty- 
Plus Agreement does not apply if the failure is 
caused by misuse or inadequate care or mainte- 
nance, such as: 

a) damage from repair attempts by non-Tektronix 
personnel; 

b) improper use or connection to incompatible 
equipment; or 

c) modification or integration that increases time 
or difficulty in servicing your product. 



SERVICE CENTER “M” OPTIONS FOR 

2000 SERIES PORTABLE OSCILLOSCOPES AND 494/494P PORTABLE SPECTRUM ANALYZERS 



Warranty-Plus Service Center Support Op- 
tions. As strong testimony to the incomparable 
reliability of the 2000 Series of Tektronix portable 
oscilloscopes and the 494/494P Spectrum Ana- 
lyzers, Tek offers a three year warranty— the 
first offered by any major instrumentation manu- 
facturer to do so. Now, beyond the “basic three 
years" — Tek will extend service coverage up to 
five years, offering you a choice of three practi- 
cal Warranty-Plus Service Center Support Op- 
tions to meet your needs. 

One Up-Front Fee Pays for Itself and More. 

Warranty-Plus costs less than annual contracts 
for the same service you may purchase later. 
And far below standard repair or single calibra- 
tion costs. 

You also save money because your contract will 
limit your costs, no matter how much service 
rates may increase. 



ANNUAL MAINTENANCE COST 




YEAR OF OWNERSHIP 



You’ll get more uptime, too, because with a 
Warranty-Plus Service Plan, you won't experi- 
ence delays in needed service because of un- 
planned expense, approvals, or paperwork. 

Tek helps you manage your maintenance costs 
with just one, known, up-front charge. 

Optional Warranty-Plus Plans are only available 
on 2000 Family portable oscilloscopes and the 
494/494P Spectrum Analyzers, and only at the 
time of product purchase. Specify “Option Ml" 
“Option M2" or “Option M3" when ordering. 



Year of Ownership 


1 


2 


3 


4 


5 


Warranty 


Warranty 

Coverage 


Warranty 

Coverage 


Warranty 

Coverage 






Optional 

Warranty- 

Plus 

Service 


Plan 

Ml 


— 


1 

Calibration 


1 

Calibration 


— 


Warranty-Plus Option Ml Provides two routine calibrations to published 
— specifications, one each in years two and three of Warranty coverage. 


Plan 

M2 


- 


- 


- 


Remedial 

Coverage 


Remedial Warranty-Plus Option M2. Provides two years coverage of Remedial Ser- 

coverage vice which includes repair service labor (except calibration) and parts (ex- 

cept CRT) in years four and five of product ownership. 


Plan 

M3 


- 


1 

Calibration 


1 

Calibration 


1 

Calibration 

+ 

Remedial 

Coverage 


i Warranty-Plus Option M3. Provides for four years of routine calibrations, 

Calibration one each in years two, three, four, and five of product ownership. During 

+ years four and five, annual calibrations may be performed at the time of 

Remedial repair in the event of failure or at a scheduled date independent of repair, 

Coverage p er cus t omer ' S request, but not both. 


Plan 

M4 


1 

Calibration 

with 

Certification 


2 

Calibrations 

with 

Certification 


2 

Calibrations 

with 

Certification 


- 


Warranty-Plus Option M4. Provides five routine calibrations, one in year 
one, two each in years two and three, all certified (in U.S. traceable to NBS). 


Plan 

M5 


1 

Calibration 

with 

Certification 


2 

Calibrations 

with 

Certification 


2 

Calibrations 

with 

Certification 


2 

Calibrations 

with 

Certification 

+ 

Remedial 

Coverage 


2 Warranty-Plus Option M5. Provides nine routine calibrations certified (in 

Calibrations U.S. traceable to NBS) over the first five years of product ownership: one in 

with year one two eac h j n years two through five. Plus, remedial support cover- 

Certification a g e f Qr y ears f our anc j fj ve 

Remedial 

Coverage 
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OEM/POWER SOURCES 



TdlZ OEM COMPONENTS 
I Lllx POWER SOURCES 



OEM COMPONENTS 

Special Information for OEM 

At Tektronix we offer many products with terms, 
conditions, and pricing for OEMs. Computer 
graphics components, small screen displays, 
certain cameras, tv signal test and measurement 
instrumentation — we offer these and other prod- 
ucts on a special basis to the original equipment 
manufacturer. 

But terms and conditions tell only part of the 
Tektronix OEM story. Our products have the 
quality, reliability, and top performance per dollar 
that the OEM needs to stay competitive. 

Choose The Performance Level 
To Match Your System 

In many product areas our wide range of OEM 
components allows you to select just the optimal 
performance you need for the system you are 



building. When your systems demand highest 
performance, Tektronix will provide the quality 
products to meet your standards. 

In price-sensitive situations, the wide Tektronix 
selection usually lets you select exactly the per- 
formance level you need— no more, no less. 

Special OEM Terms and Pricing 
Help Keep You Competitive 

Ask your local Tektronix representative about the 
special OEM terms and pricing available to you. 

Service and Support — 

When and Where You Need It 

Tektronix has service centers throughout the 
U.S. and in many countries around the world. We 
offer long term parts support to protect your 
investment. 



If you need applications .assistance, we're ready 
to help. Our OEM specialists are trained to help 
solve interface problems. That's solid support 
when you need it. 

You and Tektronix: 

A Quality Partnership 

Explore the advantages of working with 
Tektronix: excellence in products, support, and 
service. 

Your local Tektronix representative can help you 
obtain full details on how you can profit from a 
quality partnership with Tektronix. 

See how our OEM expertise can add value to 
your system. 



POWER SOURCE CONSIDERATIONS 

Most Tektronix instruments provide wide-range 
regulated supplies, or quick change line-voltage 
selectors for convenient selection of line-voltage 
operating ranges. Transformer taps in other in- 
struments can be changed to accommodate 
specific line-voltage operating ranges or can be 
factory wired for a specific range if specified on 
the purchase order. 

Many Tektronix instruments are designed to op- 
erate from a power source that will not apply 
more than 250 Volts RMS between the supply 
conductors or between either supply conductor 
and ground. 




Standard 
North American 



120 V/15 A 




Option A1 
Universal Euro 
220 V/16 A 



Many Tektronix instruments can be fitted with 
one of the power cord/plug options listed below 
and wired for the voltage as indicated, if speci- 
fied on the purchase order. 



North American 


120 V/15 A 


Standard 


Universal Euro 


220 V/16 A 


Option A1 


United Kingdom 


240 V/13 A 


Option A2 


Australian 


240 V/10 A 


Option A3 


North American 


240 V/15 A 


Option A4 


Switzerland 


220 V/10 A 


Option A5 



The power cord/plug options may become avail- 
able on instruments not specified in this catalog. 
Refer to the individual product ordering informa- 
tion for those products offering these options as 
of publication date 




Except for some double-insulated instruments, 
most Tektronix instruments are equipped with ei- 
ther a three-conductor attached power cord or a 
three-terminal power-cord receptacle. The third 
wire or terminal is connected directly to the in- 
strument chassis to protect operating personnel. 



Power-cord coding follows one of the two follow- 
ing schemes: 



Line 
Neutral 
Ground 
(safety earth) 



Scheme 1 

Black 

White 

Green-yellow 



Scheme 2 
Brown 
Light blue 
Green-yellow 




Option A2 
UK 

240 V/13 A 



Option A3 
Australian 
240 V/10 A 



Option A4 
North American 
240 V/15 A 



Option A5 
Switzerland 
220 V/10 A 
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TEK Means.. .Getting the picture 

with color enhancement, the power of intelligence, 
system integration, software and more . . . 




Display Technology — an integral part of 
our business 

For almost four decades, Tektronix has designed 
and manufactured advanced electronic prod- 
ucts, starting with cathode-ray oscilloscopes. 
Our innovative design efforts developed features 
such as the flat-faced CRT, the direct-view stor- 
age tube (DVST), the high-resolution liquid crys- 
tal shutter display (shown above), and the 
microchannel-plate CRT. The latter is incorporat- 
ed in our 7104 “Gigahertz" oscilloscope, which 
remains unapproached in bandwidth and perfor- 
mance after five years in the marketplace. 

We’re the leader 

We placed affordable graphics in the hands of 
engineers and scientists in 1971, using our expe- 
rience in DVST design, (in lieu of the then high- 
cost of computer memory). Our PLOT 10 soft- 
ware early on became the de facto standard. 
Today, Tek PLOT 10 is installed on more com- 
puters than any other graphics utility library in 
the world. Our up-to-date graphics line covers a 
broad spectrum of needs. 

Color aids in differentiating dense graphics. Dis- 
plays with default color tables (and color inter- 
faces to modify colors to your specific applica- 



tion) eliminate viewability problems. Our Imaging 
Research Lab is developing standards based on 
human perception and reaction to color. 

Meeting Expanding Customer Needs 

Our products are developed to fill your needs. 
Tek continues as an industry leader for product 
line breadth, range of price/performance options, 
and service support. Tek innovation, reliability 
and flexibility are built into all our products, 
which continue to set standards around the 
world. 

Our Products Have a Lot to Display 

Computer graphics is no longer constrained to 
simply drawing pictures or plotting data, but is 
emerging as an effective, efficient human inter- 
face to computers. 



The high quality graphic capabilities that were 
made available to an extensive line of host- 
based graphic terminals are now available in 
powerful new intelligent workstations (large pho- 
to). Tedious manual digitization of engineering 
drawings is eliminated with a Tek graphic input 
workstation. And, Tek color copiers produce 
hardcopy with resolutions that exceed terminal 
resolution. Our new artificial intelligence system 
increases productivity in many areas of Research 
& Development including expert systems, natural 
languages, and automatic programming. Our col- 
or terminals enhance operation in a number of 
areas, such as single key stroke access to the 
powerful TNIX operating system and Tek’s 
microcomputer design tools. Here, softkeys sim- 
plify command entry and minimize keystrokes. A 
choice of color terminals is also offered for our 
new line of acquisition/processing measurement 
systems. Our newest spectrum analyzer even 
provides a CRT display of operator “helps," in a 
choice of plain English, plus optional French. 
German, or Spanish. This year, more than any 
other, we’ve got a lot to display. 
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WORKSTATION 

TECHNOLOGY 




Intelligent Graphic Workstations 

The 6000 Family of Intelligent Graphics 
Workstations have been developed to provide 
balanced performance for a wide range of appli- 
cations. They are fully compatible and modular 
(for applications growth, present and future) and 
are designed with software support a priority 
(hardware and software designed in parallel). 

Developing a workstation strategy is more than a 
matter of finding the right system— because no 
single configuration can meet the needs of a di- 
verse group of scientists and engineers. Even 
within a single company or agency, disciplines 
as varied as electrical engineering, mechanical 
engineering, software engineering, documenta- 
tion, data analysis, automated testing, and mate- 
rials planning need to work together and share 
data; yet each group has its own specialized 
computing requirements. To meet those require- 
ments, you look for a mix of display technol- 
ogies, processing power and software tools; for 
systems that deliver the right price and perfor- 
mance on each desk; and for products that you 
can use with your existing equipment, not in 
place of it. 



In the past, Tektronix has supported the needs 
of scientists and engineers by providing engi- 
neering instrumentation, computing controllers, 
software, and affordable, high-quality graphics 
terminals. Now, Tek expands its support by of- 
fering the 6000 Family— 32-bit, high-performance 
multifunction workstations that deliver not just a 
single type of display or level of computing pow- 
er, but a range of capabilities to handle the full 
spectrum of scientific and engineering applica- 
tions. Also part of the 6000 Family are sophisti- 
cated software tools that play a key role in en- 
hancing professionals' productivity. With the 
6000 Family, Tek products now span from 
“dumb" terminals, entirely host dependent, 
through “smart" terminals with local graphics pro- 
cessing, to “intelligent" graphics workstations 
powerful enough for stand-alone applications. 

A broad price/performance range is met by utiliz- 
ing National Semiconductor’s 32016 and 32032 
processors. Both excel in the execution of high- 
level language programs. Most of the operating 
system and utility software is predominantly writ- 
ten in C and most application programs will also 
be high-level-language based. 



To off-load the CPU and maintain peak through- 
put, the 6100 and 6200 Series workstation dis- 
plays use dedicated display processors, and the 
6200 Series workstations use an additional I/O 
processor. 



18 






TEK 



Local Area Network 




Local area networks play a large role in the evolution of the workstation environment. High speed communication channels allow 
expensive resources to be shared among many workstations without performance degradation. 



The 6000 Family of Intelligent Graphics 
Workstations takes a two-pronged approach to 
accommodate a broad range of design tasks. It 
includes six basic but configurable workstation 
models. Then, to enable these workstations to 
work together and to be integrated with already 
purchased equipment, it provides flexible inter- 
facing, a common operating system derived 
from UNIX, a relational database management 
system and a Local Area Network, shown above. 
A distributed file system is also provided. In addi- 
tion, the Tektronix operating system based on 
UNIX, includes an electronic mail utility that pro- 
vides user-to-user communications. An optional, 
fully relational data base management system fa- 
cilitates data sharing among workstations. The 
LAN also allows workstations to easily share the 
use of peripherals. 

No single workstation architecture is appropriate 
for activities as varied as designing a product 
and preparing a bill of materials for that product. 
The level of parallelism and message-passing 
speeds required for intensive CAD applications 
would be prohibitively expensive in an applica- 
tion that does not demand such high perfor- 
mance. Conversely, a single-processor architec- 
ture, although well suited to moderate finite 
element modeling, drafting or analytical loads, 
simply could not meet the response-time require- 
ments of computationally intensive tasks such as 
interactive circuit simulation or solids modeling. 
Consequently, the 6000 Family is made up of 
two product groups which are software compati- 
ble but are based on different system 
architectures. 

An engineer can also upgrade from one product 
to another within a product series by adding 
software, memory and disk options. This can be 
a much more cost-effective option than having 



to purchase additional workstations when re- 
quirements increase. For instance, a mechanical 
engineer who is running both a finite-element- 
analysis program and doing interactive finite-ele- 
ment modeling may find that running the analysis 
program in the background is beginning to slow 
the system response time. With the 
configurability of the 6200 Series, the engineer 
can add another compute engine and more 
memory, placing the analysis code on a separate 
processor. 

Along with the requirements for varying levels of 
processing power, engineering applications also 
differ in the resolution and interactivity needed in 
their display systems — from the modest amount 
needed for text processing to the high resolution 
required for applications such as solids model- 
ing. The 6000 Family workstations acknowledge 
this range by providing compatibility with 
Tektronix 4010, 4100, and 4110 terminals, as well 
as DEC VT-102 emulation. In addition, integrated 
display systems have been developed specifical- 
ly for the 6100 and 6200 Series workstations. 
These display systems provide a consistent win- 
dow-managed user interface across the family. 
Both color and monochrome versions are avail- 
able, with resolution ranging from 640 x 480 to 
1024 x 768 and size varying from 13 inches to 19 
inches. A microprogrammed display-list proces- 
sor, optimized for the Graphical Kernel System, 
provides high performance for the 6200 Series 
bit-mapped display. 

For flexibility, a single workstation can support 
multiple externally connected terminals, and the 
6200 Series can handle multiple integrated dis- 
play subsystems as well. 



Software 

To lower the cost of developing and transporting 
application programs, the 6000 Family uses an 
open architecture approach and supports a 
number of software standards. In addition, a 
UIMS (User Interface Management System) al- 
lows application programs to use sophisticated, 
consistent user-interface constructs. 

Standardization begins with an operating system 
based on UNIX, which is becoming a de facto 
standard among 16-bit and now 32-bit systems. 
The 6000 Family implementation includes the ma- 
jor features of System V and Berkeley 4.2, with 
virtual memory and demand paging for the effi- 
cient execution of larger programs. In languages, 
the 6000 Family has high-performance compilers 
for FORTRAN 77, C, and PASCAL. Also support- 
ed is the proposed ANSI BASIC, which inte- 
grates graphics, program segmentation, file pro- 
cessing, and structured-programming concepts. 
A language translation sifter is available to assist 
conversion of Tektronix 4050-Series desktop 
computer BASIC programs to the 6000 Family 
workstations. 

The 6100 and 6200 display systems support the 
GKS (Graphical Kernel System), a standard that 
brings the advantages of device-independent 
graphics to workstation applications while main- 
taining high performance. Also supported are 
Tektronix PLOT 10 Computer-Aided Drafting 
(TekniCAD), TCS, and IGL. 

A large pool of existing application programs 
based on UNIX can be ported to the 
workstations. To further expand the possibilities 
for accessing existing software solutions, the 
6130 Intelligent Graphics Workstation can add an 
optional co-processor that provides compatibility 
with the MS-DOS operating system. 

The User Interface Management System allows 
application programmers to build programs with 
a sophisticated and consistent user interface. 
The programs can also use the interface provid- 
ed by the Casual User Interface, which is a com- 
plete operating environment. The user can move 
within the CUI to use the conventional operating 
system interface. Application programs devel- 
oped or acquired may also be added to the CUI. 

The CUI supports the tasks of system and net- 
work administration, making it easy to add net- 
work nodes or peripherals without detailed 
knowledge of the operating system. 

The UIMS provides interactive user-interface lan- 
guage constructs that standardize the user inter- 
face across applications while reducing the 
amount of code to be written by the application 
developer. Using the UIMS, an applications pro- 
grammer can interactively specify such user in- 
terface issues as the size, location, and color of 
menus and messages. 

The 6000 Family expand their usefulness since 
they can be integrated with a variety of 
peripherals and other equipment. 

For hard copy, these include color graphics copi- 
ers, dot matrix and line printers as well as large 
format printers/plotters. For auxiliary mass stor- 
age at the workstation or network level, 9-track 
tapes and high performance SMD disks are also 
supported. 
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DISPLAY TECHNOLOGY 



TCU' DISPLAY 
I Ll\ TECHNOLOGY 
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Ue can now send mall from 
within a window. 1 will 
be sending moil tc euery 
on© in the group later 
this week on how to actually 
run the mailer In a window. 
This should improue our 
coenun i cot ions . SES 
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Window systems optimize a system 's multitasking capabilities by dividing a display into several regions, each supporting a 
different process. 



The window management graphics make possi- 
ble a highly interactive user interface highlighted 
by multiple windows. Each window is a “virtual 
terminal," in effect giving the user the ability to 
interact with several terminals at once and exe- 
cute several programs simultaneously. Terminal 
emulation is also available, so that one window 
can be opened to a host computer while at the 
same time a workstation application program ex- 
ecutes in another window. Both static and pop- 
up menus are used extensively. Commands can 
be entered with conventional command-line entry 
or via a mouse. 

Computer graphics is a key element of any com- 
puter-aided activity because it is the most effec- 
tive interface between humans and computers. 



Color Perception 

The physiological fact behind color’s continued 
success in displays is that the brain has two sep- 
arate channels for processing visual information: 
one chromatic, the other achromatic. In many in- 
stances, data from both processing channels is 
used to interpret an image. An achromatic dis- 
play deprives the operator of one entire visual 
data channel. Without this chromatic data flow, 
the brain’s processing power is reduced, espe- 
cially when interpreting complex visual informa- 
tion. The use of color substantially improves the 
readability of electronic instrument displays. 

Color is particularly beneficial when viewing a 
complex display with high information density. 

First, color can be used to organize information 
into logical groupings. High-priority items can be 
coded one color and low-priority items another. 

Second, color can be used to locate information. 
This is especially useful when small but impor- 
tant items might be visually lost in a mass of oth- 
er information. 

Third, color can attract attention. Finding a single 
element in a complex array is easy when a color 
difference exists. A specific color can be associ- 
ated with a particular class of events, such as 
red for warning or yellow for critical information. 
Color also allows a single instrument to function 
in different modes with a particular color unam- 
biguously signaling the mode. 

Fourth, color definitely has a high aesthetic ap- 
peal which reduces the monotony of prolonged 
display viewing. Although only subjective reports 
substantiate this aspect, color appears to en- 
hance productivity by reducing boredom and 
fatigue. 



The proper use of color can improve the 
functionality of an instrument in both the percep- 
tual and cognitive domains. Further, color can 
enhance the discriminability between simulta- 
neous events; their separation is easiest when 
color is used to distinguish them. Another per- 
ceptual aspect is the relative permanence of col- 
ors. Although the exact hue may change slightly 
as illumination or observer adaptation changes, 
red still remains red. This is not true of achromat- 
ic luminance (gray levels), which may appear 
substantially different under different lighting. 

Ergonomics of Color 

Through technical improvements and cost reduc- 
tions, color has now become a potentially power- 
ful tool for improving the instrument/user inter- 
face. Yet, the misuse of color can make the 
interface more difficult instead of easier. 

Color is a product of human perception, the re- 
sult of the eye reacting to “visible" wavelengths 
of electromagnetic radiation. The optical and 
sensory mechanics of the eye give color its three 
basic qualities: 

Hue, which identifies the color in relation to other 
colors in the spectrum, such as red, yellow, 
green, etc. 

Saturation, which defines the “purity" of color. As 
spectral colors become less pure, they appear 
more gray or white. 

Lightness, which refers to the relative strength of 
the light coming from the color, as perceived by 
the observer. 

As the wavelengths of visible light change, the 
eye perceives a changing hue that produces the 
familiar spectral colors, ranging from deep red 
through yellow, green, and blue to purple. At any 
given wavelength, a “pure” color is produced 
that yields maximum saturation. Pure colors can 
be desaturated by increasing lightness until the 
color is “washed out.” 

Color distribution and saturation play an impor- 
tant part in color perception. Colors widely sepa- 
rated in the spectrum, such as red and green, 
are much easier to discriminate than neighboring 
colors. Also, “grayish” colors of low saturation 
become difficult to separate. On the other hand, 
highly saturated colors that are also widely sepa- 
rated in hue require the eye to refocus, which 
can be a source of fatigue. Another important 
consideration is that the eye’s foveal region, 
which yields maximum visual resolution, is essen- 
tially “blind" to the color blue, making it a poor 
choice for presenting detailed information. 

Color Display Technology 

The CRT is the most important factor in deter- 
mining characteristics of a color display. 
Tektronix color display technology produces 
three basic types of CRTs: the shadow-mask 
CRT (page 21), the liquid-crystal (LC) CRT Sys- 
tem (page 30), and the Direct View Storage 
Tube (page 32). The choice of CRT and display 
system is determined by the user’s needs and 
application. For any particular color display appli- 
cation, the user is concerned with image quality 
and information handling capability relative to 
that application. 
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The 4 1 15B 's patented AutoConvergence is accomplished by applying non-parallel indexing phosphers at precise angles and positions at the rear of 
the CRT shadow mask . 



The shadow-mask CRT is the most commonly 
used type of CRT for color displays all types. In 
fact, the shadow-mask CRT is the type used for 
home television and for studio television picture 
monitors. Usually, three electron guns are used 
to address three primary color phosphor dots or 
stripes. The dots are spaced close enough so 
they appear as one. Colors other than the three 
primary colors result from proportional mixtures 
of the individual dots. A shadow mask is used to 
make sure that each beam addresses only its 
assigned color dot. The beams from the red, 
green, and blue guns must pass through the 
mask openings at the proper angles to strike 
their corresponding phosphor dots. 

The three beams are deflected together over the 
phosphor screen in a raster pattern. 

One of the most important factors in the recent 
evolution of computer graphics has been the 
emergence of high resolution, low cost raster 
displays. We've overcome the problem of CRT 
flicker with 60 Hz noninterlaced monitors. Raster 
technology is pushing the limits of human 
perception. 

In other systems (e g , home television), an inter- 
laced raster is used. An interlaced display scans 
every other line in the the first pass from top to 
bottom, then returns to the top and scans the 
intermediate lines in the next pass. A color im- 
age is drawn on the screen by the display sys- 
tem, which determines when each of the three 
electron guns receives current, and how much, 
and thereby how much of each color is pro- 
duced at each point (pixel) on the screen. 



When a shadow-mask CRT is used in graphics 
applications, a bit map memory is used to store 
the image. The pixel information from the bit 
map is read out to the three electron guns in 
synchronism with the raster pattern of the 
beams. To produce an image on the CRT 
screen, the desired vectors and other shapes 
must first be converted into the proper pixels in 
the bit map using a scan conversion process Al- 
gorithms are used to code the various shapes 
into several digital bits, representing the bright- 
ness desired at each pixel location on the 
screen. 

Information in the bit map must be read out re- 
peatedly to the CRT at a rate fast enough to 
avoid flicker. Therefore, the time required to 
change images on the screen is determined by 
how fast the scan conversion process can re- 
load the bit map. The larger the bit map, the 
slower the reloading process; thus, raster images 
with a large number of pixels must trade off 
speed of interaction. As the number of pixels in- 
creases, so does the rate at which information is 
clocked out of the bit map. The deflection speed 
of the CRT beam and the bandwidth of the CRT 
video amplifier must increase accordingly. De- 
flection speed and video amplifier bandwidth ulti- 
mately limit the number of pixels possible. 



Color Purity and Convergence 

Color purity generally refers to the uniformity that 
a color has over a large area of the display 
screen. Purity is a measure of whether or not the 
primary colors selected by the individual beams 
are spectrally pure. If some electrons meant for 
the red dot impinge upon the green dot, then 
the primary color is not pure. Purity is not really 
much of a problem in shadow-mask CRT dis- 
plays. Each of the three beams should excite the 
entire phosphor dot when the beams pass 
through the shadow-mask holes properly. 

High resolution displays introduced another new 
problem: misconvergence When the display is 
not properly converged, a line written as yellow, 
for example, comes up with a red and green 
fringe on either side. Misconvergence which was 
simply annoying on the previous new generation 
of high resolution displays has become a source 
of potential misinformation on the new genera- 
tion of high resolution displays. In fact, the con- 
vergence specification over the entire active 
area of the display becomes the effective resolu- 
tion limit. That is, a 1000 line display is not use- 
able as such unless the convergence specifica- 
tion insures no detectable misconvergence 
anywhere on the screen. 

AutoConvergence 

The 4115B Computer Display Terminal contains a 
first-of-its-kind convergence feature that auto- 
matically corrects the natural drift occurring in 
the convergence of the color raster writing 
beams (shown above). Convergence is con- 
trolled to within 0.2 mm over the entire display 
area, resulting in sharper characters, lines, and 
colors. Technical skills are not required to main- 
tain optimum convergence. 
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Color Display Characteristics 

Image quality and information handling capability 
are the two broad categories of characteristics 
that are important to users of color displays. Im- 
age quality includes optical characteristics like 
resolution, edge sharpness, brightness, contrast 
and color quality. Environmental “noise" can 
cause undesirable optical characteristics of dis- 
plays, such as flicker, jaggies, and moire pat- 
terns. Information handling capability includes 
characteristics like display size, number of vec- 
tors or pixels, and number of colors. 

Resolution 

The quality of the image is strongly affected by 
the resolution of the display system. However, 
the term resolution is often used synonymously 
with the number of scan lines (addressability) in 
discussions of raster displays. Resolution refers 
to the display’s ability to resolve or separate two 
closely spaced points, lines, or spatial frequen- 
cies. Resolution is the essential characteristic 
that determines image sharpness. The resolution 
of a display comprises a combination of ele- 
ments including spot size, spot profile, dot spac- 
ing, number of scan lines and bandwidth. 
Addressability, on the other hand, refers to the 
display’s ability to position lines or pixels any- 
where on the screen. A display may have 
addressability that exceeds its resolution capa- 
bility and so will not affect the resolution of the 
display. However, if the addressability is not high 
enough, it will affect the resolution of the display 
in complex images. 

Color Quality Characteristics 

Quality of color includes brightness, contrast, pu- 
rity, and convergence. 

Both the DVST with CWT and shadow-mask 
types of color displays reflect and scatter about 
the same amount of room light, so display con- 
trast is determined by trace brightness. Display 
contrast can be improved by placing a filter in 
front of the display screen that will attenuate the 
emitted light less than the reflected light, which 
must make a double pass through the filter. Se- 
lective filters are also used to absorb room light 
while transmitting the emitted light from the dis- 
play. Antiglare screens, which have either a spe- 
cial coating on the front surface or a matte finish 
to prevent specular reflections, are also used to 
improve display contrast. 

Information Handling 

Characteristics 

Size 

The ultimate size of color displays using DVSTs 
and shadow-mask CRTs is about 636 mm 
(25 inches) diagonally. The DVST can also be 
made quite small (152 mm or 6 inches) and still 
provide a large number of vectors because the 
spot size can be scaled down accordingly. The 
number of vectors in the color refresh mode is 
not limited by the resolution, but by the deflec- 
tion speed required to write the vectors at a 
flicker-free rate. To display a large number of 
vectors, the deflection system must have a very 
high bandwidth, usually at the expense of pow- 
er. However, the DVST avoids the need for high 
power with large numbers of stored vectors, 
though it faces the same trade-off for the re- 
freshed color vectors. 



Color Specification 



Lightness 




The double-ended cone can be used to 
express colors in terms of hue , lightness, and satu- 
ration. Hue is expressed in degrees from 0 to 360. 
lightness from 0 to 100%. and saturation from 0 to 
100%. 

Number of Colors 

The DVST with CWT has a maximum of three col- 
ors. Only the shadow-mask CRT offers a full 
range of colors. The color capabilities of a shad- 
ow-mask CRT are usually determined by the 
choice of phosphors for the three primary colors. 

The DVST with CWT is very useful where complex 
images are to be displayed and color is needed 
only to highlight areas of the display. The shad- 
ow-mask raster display is by far the most preva- 
lent type of color display in use today. 

An attractive feature of a color terminal is its abili- 
ty to display images in the desired colors. But 
how does one go about selecting a specific color 
and describing it to a terminal in meaningful, 
precise terms? Interactively, the user specifies a 
color and the terminal displays it. The user evalu- 
ates the displayed color and corrects it if neces- 
sary. To be effective and expedient, the method 
of describing colors must ease this interactivity. 

There are many theories and models for specify- 
ing colors. Colors for Tektronix terminals are 
specified using the double-ended cone shown 
above. Colors are selected by specifying hue, 
lightness, and saturation (HLS). These attributes 
relate to how colors are perceived. Hue is the 
characteristic associated with a color name such 
as red, yellow, or green. Lightness is the charac- 
teristic that allows the color to be ranked on a 
scale from dark to light. Saturation is the extent to 
which the color differs from a gray of the same 
lightness. For example, fire-engine red is highly 
saturated. 

Lightness variations are represented along the 
vertical axis, with black at 0 percent at the bottom 
apex and white at the top at 100 percent. On a 
plane that intersects the cone perpendicularly to 
the vertical axis, all colors are of equal lightness. 
Variations in saturation are represented by a radi- 
al distance from the lightness axis. Hue is repre- 
sented as an angular displacement around a cir- 
cle intersecting the cone. 




Tek Color Standard is one implementation of the dou- 
ble-ended cone concept. It is relatively easy to specify a de- 
sired color in terms of hue. lightness, and saturation using such 
a standard. 

Stated quantitatively, hue is a variation of color 
advanced by degrees represented as an angle 
from 0° to 360° from a reference where 0° is 
blue. 

Saturation is expressed as a percentage of the 
distance to the surface of the cone ranging from 
0%, maximum white at that lightness level, to 
100%, which is fully saturated. 

The Tektronix HLS color standard for a graphics 
terminal with a 64-color palette illustrates the im- 
plementation of the double-ended cone. The con- 
tinuous and theoretically infinite cone has been 
partitioned into 64 regions of color. Figure 6 can 
be used to illustrate the concept of specifying 
color. For example, fire-engine red can be speci- 
fied as: hue is red (120°), lightness is 50%, and 
saturation is full (100%). This color would be 
specified as 120, 50, 100. 

The HLS method of specifying color provides ter- 
minology and a conceptual framework for work- 
ing with color. Because the cone and input num- 
bers are easily learned and remembered, users 
are able to select a color from the color cone and 
display it close to the desired color on the first try. 
After evaluating the color they can easily change 
hue, lightness, and saturation as needed. Yet, in- 
creases in the numbers of obtainable colors on a 
display will demand alternative means of color 
specification. The HLS system has 3.6 million col- 
or addresses (360 x 100 x 100) while the 4115B 
has 16 million color addresses (eight bits per 
gun). Ongoing research at Tektronix seeks to en- 
hance the interface to color beyond today's stan- 
dard set by Tektronix. 
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Depth and Breadth of 
Display Capabilities . . . 

The 4100 Series (shown above) is a family of fully- 
compatible computer display terminals — answer- 
ing a range of analysis, presentation and design 
needs The new desktop family eases system in- 
tegration and expansion whenever and to what- 
ever degree required 
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Up to 8 Graphic Planes and 256 Colors 




The 4 1 15F58 3D wireframe enhancement and 4 1 15P51 feature enhancements are new for 
the 4115B Computer Display Terminal, shown here in a modular configuration . The 
4115F58 allows local 3D matrix transformations and parallel and perspective projections, 
in addition to other features. The enhancement consists of an 80286/80287 processor set, 
firmware and micro-code changes to the 4115B. and a new keyboard with numeric 
keypad and ports to support a joystick and mouse simultaneously. The 41 15P51 feature 
enhancement delivers pop-up menus, multiple scrolling dialog areas, segment subroutines, 
segment editing and circular arcs. 
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Microprocessor Development Tools 
for the Complete Design Environment 



•include <stdio.h> 

• define MAXOP 20 max size of operand, operator *s 

•define NUMBER '0' signal that number found 

•define TOOBIG 'S' singal that string is too big ts 

•define RUBOUT 'M77' /* ascii rubout character 

mainO desk calculator 

{ 

int type; 

int opl i , op2i * 0; 
char sCMAXOPD; 

double op2, atofO, pop(), pushC); 

while ((type = getop(s, MAXOP)) 1 “ EOF) 
switch (type) ( 

case NUMBER: 

push(atof (s) ); 
break ; 
case 

push(pop() ♦ popO); 
break ; 
case ' t' i 

push(pop() * pop()); 
break ; 
case ' -' : 

— More — (335J)CHit space to continue, Rubout to abort3_ 



Color Key + utilizes the color graphics capabili- 
ties of the Tek 4105 color terminal to provide a 
uniquely simple interface to the powerful TNIX 
operating system. With single keystrokes you 
can access Tek s powerful microcomputer de- 
velopment tools. 




ColorKey* - top leuel 
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debug 
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The use of color greatly enhances Tek s microprocessor development 
tools. Shown is LDE, screen oriented editor, with text marked in red 
for pasting, deletion, or syntax checking. An invaluable tool for high 
level language software development. 



Tektronix’ color graphic products are a key component of 
Tek’s Microcomputer Development System (see page 90). 
These systems support the principal activities of the devel- 
opment cycle for microprocessor-based systems. The dia- 
gram above, displayed on Tektronix 4115B Computer Dis- 
play Terminal, was created with Tektronix’ Structured 
Analysis (SA) Tools to show this system development cycle. 
SA Tools, part of Tek’s Microcomputer Development Sys- 
tem, is used in the first phase of the system development 
cycle to specify requirements. 



25 



DISPLAY TECHNOLOGY 





COLOR HARDCOPY TECHNOLOGY 



TdlZ COLOR HARDCOPY 
I LIN TECHNOLOGY 



Select the Colors, Resolution, Sizes and 
Media You Need 




The 4691, 4692 and 4695 Color Graphics Copiers offer high-quality transparency and plain paper copies. 



COLOR HARDCOPY TECHNOLOGY 
Information Sharing 

The need to share information, coupled with the 
growth of the use of color to clarify and define 
information, has resulted in expanded applica- 
tions for color graphics copiers. 

Color Graphics Copiers 

Tektronix Color Graphics Copiers use on de- 
mand ink-jet technology to produce eight-color 
copies from computer graphics displays. 

Ink-jet printers create graphics with fine dots of 
colored ink. The ink is simply accelerated toward 
the medium in fine droplets. Ink-on-demand gen- 
erates tiny individual ink droplets for a particular 
graphics point when required. 

The ink-on-demand technology has several ad- 
vantages over a continuous ink circulation tech- 
nology. A continuous ink circulation system re- 
quires frequent cleanup, and air bubbles and 
other contaminants introduced during recircula- 
tion can clog nozzles and even alter the chemi- 
cal make-up of the ink. This can result in re- 
duced color quality and persistence. 

Ink-on-demand is clean, low maintenance and of- 
fers finer resolution than impact methods with 
better saturated colors and finer detail. It offers 
better area-fill capabilities than pen plotters and 
produces faster copies as well. This is particulary 



true when images are complex combinations of 
lines and filled areas, with text as well as graph- 
ics as part of the copy. 

A Family of Copiers 

The 4690 Family of Color Graphics Copiers con- 
sists of the 4695 high quality, personal color 
copier; the new 4692 very high quality A-size col- 
or copier and the 4691 very high quality A and B 
size color copier. 

The 4695 provides unprecedented image quality 
in its price range. 

Where higher speeds, automatic media handling 
and standard A/A4 size output are required, the 
4692 will be the preferred solution. With multi- 
plexing, the 4692 spreads the cost per user. 

For complex images such as geometric models 
or maps, the B-size copies of the 4691 provide 
the detail needed. 

Used with the 4510 Color Graphics Rasterizer, 
both the 4692 and 4691 Copiers are effective 
system resources for color hardcopy, providing 
unmatched paper and transparency output re- 
gardless of the terminal. 

All three copiers offer superior image quality and 
outstanding price for performance. 




The 4692 incorporates new Tektronix design 
development, the Ink Transient Suppressor, to 
increase ink-jet reliability. The Ink Transient 
Suppressor uses a five-micron mesh filter to 
trap bubbles and particles that may have 
worked their way into the ink system. A one- 
way valve prevents ink from flowing away 
from the ink jet heads, and a flexible dia- 
phragm, exposed to air on one side and ink on 
the other, suppresses shock when the copier 
is jolted and moved. These features eliminate 
bubbles and head clogs. 
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The newest member in the spectrum of 
Tektronix color copiers, the 4692 Color Graphics 
Copier, offers superior color output on A-size 
(8 V 2 in x 1 1 in) or A4-size (297 mm x 210 mm) pa- 
per or transparencies. The 4692 Copier delivers 
crisp graphics in up to 216 colors and halftones 
(256 when used with the 4510 Rasterizer). 

Specially matched paper, transparency film and 
ink result in 4692 copies of the brightest, most 
highly saturated colors available outside of color 
photography. Business graphics, scientific data, 
maps or mechanical drawings may be copied 
from the terminal screen in rich, true colors. 

For copying finely detailed graphics images, you 
will find the new hardware rasterizer from 
Tektronix an invaluable companion to a Tektronix 
4691 or 4692 Color Graphics Copier. Connecting 
the 4510 Color Graphics Rasterizer between a 
host or terminal and a 4691 or 4692 Copier, you 
can copy a drawing, map, or graph at the full 
resolution of the copier in 256 solid and 
half toned colors out of a palette of over 132,000. 

The 4510 Rasterizer eliminates the need for a 
host-intensive software rasterizer and speeds the 
copy time. All of the rasterization and spooling 
tasks are performed by the 4510 Rasterizer. It 
accepts high level graphics commands across 
the RS-232 interface, converts them into raster 
format dots, and transmits them to the color 
copier. Host processor time is minimal; communi- 
cations time is short, and you have your copy 
quickly for meetings, for reports or for your own 
analysis. 




The NEW 4692 Color Graphics Copier and 4510 Color Graphics Rasterizer — see pages 66-67. 



Characters, which may be fuzzy on a terminal 
screen, become crisp and legible using the 4510 
Rasterizer. “Stairstepped” raster lines become 
virtually smooth. Even E-size (34 x 44 in) engi- 
neering drawings can be legibly printed on 
B-size paper using the 4510 Rasterizer and the 
4691 Copier’s ability to print 3.8 million points of 
color information. 



Color copies produced on the 4692 are shown 
below. The density and vividness of the actual 
copy is greater than represented here, due to 
limitations in the printing process. The image on 
the left is copied from a 4107 Terminal screen 
(non-rasterized). The image on the right shows 
the smoothing provided by the 4510 Color 
Graphics Rasterizer. 




Nonrasterized screen copy from 4107 



Rasterized 4692 output from the 4510 
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Improved Accuracy and Speed In Logic Analysis 




The large, easy-to-read color display of microprocessor mne- 
monics saves time for engineers debugging system operation. 



Red cursors allow the DAS 9100 user to easily identify 
short time intervals, down to 1.5 ns! 
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Color Monitor’s Versatility Provides High 
Performance in a Wide Variety of Applications 



Pure White 

One of the major concerns in a television program 
production is that the color temperature of “white" 
be set accurately and maintained throughout the 
production. Changes in white balance cause un- 
natural colors to appear. 

To reduce the need for white-balanced adjust- 
ment, the 690SR employs beam-current feedback 
to offset changes in the CRT bias characteristics. 
Carefully designed video circuits ensure that 
tracking errors (relative changes in video gain be- 
tween red, blue, and green channels) are held to 
less than two percent. The 690SR reduces the 
white-balance adjustments to the level of routine 
maintenance. Such stability ensures that if a 
problem is visible during critical viewing of a tele- 
vision production, it is not likely to be in the pic- 
ture monitor. 

Best Resolution and Light Output 

The 690SR standard CRT is a fine-screen 
0.31 mm pitch, high resolution, delta-gun, dot-ma- 
trix type. The phosphor is Matsushita’s "standard" 
set with medium-short persistence. This tube has 
a polished faceplate and is suitable for applica- 
tions where light output and resolution are prima- 
ry considerations, incuding most nontelevision 
and some standard television requirements. 

Medium Resolution, Controlled Colorimetry 

The Option 25 CRT has 0.43 mm pitch, a medium- 
short persistence, and a polished faceplate. 
There are two advantages of the medium-resolu- 
tion screens: better uniformity of light output over 
the area of the screen, and controlled phosphor 
colorimetry. (As the size of the phosphor dot de- 
creases, the grain size of the phosphor becomes 
significant, and tolerances on the colorimetry of 
emitted light cannot be as closely controlled.) 

The Option 25 CRT is particularly suited to televi- 
sion applications using the NTSC system and to 
other applications which have similar colorimetric 
requirements. Primary application is in United 
States television environments where tight color- 
imetry specifications and uniformity of light output 
over the entire screen are a primary consideration 
and resolution requirements are not high. 



The photograph of a 690SR screen shows the 
image created by an experimental system 
which uses dither to decrease edge effects and 
contouring allowing minimization of the size of 
the image memory. See page 186. 




False-color-processed image of San Diego, California vicinity benefits from precision characteris- 
tics of the 690 SR Color Display. 
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Liquid-Crystal Color Display (The Color Shutter) 
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Figure 2. Control logic drives a liquid-crystal switch that, by twisting light 
coming through two filters, lets the linear polarizer filter out emissions 
from a monochrome CRT. The eye integrates them into orange, blue- 
green. or an in-between yellow where the traces overlap, as shown above. 




A method of producing color displays without 
shadow masks, color-dot phosphors, or any of 
the other usual techniques has been developed 
by Tektronix. Based on a combination of liquid- 
crystal and cathode-ray tube technologies, this 
LC/CRT system (shown in Figure 2) combines a 
black and white or “monochrome" CRT and a liq- 
uid-crystal “color shutter" to produce a very-high- 
resolution, field-sequential color display. Func- 
tioning as a color shutter, this very fast switching 
device fits in front of the CRT face, thus making 
it practical to build high-resolution color displays 
into oscilloscopes and other display instruments. 
Because no shadow mask or patterned phos- 
phors are used, the resolution can be as high as 
any monochrome CRT. This is a particular advan- 
tage in small display sizes where high-resolution 
color has not been practical before. 

The “monochrome" CRT employed has a simple 
phosphor with two separate emission peaks that 
are orange and blue-green. The phosphor does 
not require any special process steps. However, 
the true "state-of-the-art" advance represented 
by the color shutter is the liquid-crystal shutter 
itself, which provides a three-color display (or- 
ange, blue-green, and neutral) of excellent crisp- 
ness, detail, and color purity. On the 5116 color 
oscilloscope, the LC shutter is basically a sand- 
wich consisting of a color polarizer, a variable- 
retardation liquid-crystal cell, and a linear polariz- 
er. The LC shutter consists of two glass plates 
coated with indium tin oxide for the transparent 
conductor, a thin layer of silicon dioxide for an 
insulator, and a special “alignment" layer that 
causes the director (essentially the major axis of 
the liquid crystal) to tilt in the same direction on 
both surfaces. 

Field-Sequential System 

Previous efforts to produce a field-sequential 
system have suffered from the lack of a suitably 
fast color shutter. Earlier attempts at fabricating 
LC color shutters have used simple twisted ne- 
matic (liquid crystal) devices or dual-frequency 



nematic devices. The simple LC devices general- 
ly have relaxation times (essentially the time to 
switch from one polarization state to another) 
that are much longer than several milliseconds 
and are not suitable for fast switching applica- 
tions. Flicker-free operation of a sequential two- 
primary-color display requires field rates of 
120 Hz, for example, which in turn requires LC 
shutters capable of millisecond transition times 
for both the on and off states. Dual-frequency 
devices can have sufficiently fast response but 
require the use of drivers that must deliver a 
high-frequency signal into a large capacitive 
load. 

Employing a field-sequential system with dis- 
plays having cells switched at a single frequency 
overcomes the need for high-voltage switching, 
a drawback of the dual-frequency cell approach. 
Typical dual-frequency cells are turned on with a 
low-frequency burst and turned off with a high- 
frequency signal, while the variable-retardation 
cell's elements are controlled by a single fre- 
quency. As a result the driving waveforms are 
simpler, and the driver’s power requirements are 
less. 

In any one field the information written on the 
screen appears only in the color selected by the 
LC shutter. The field-sequential system can pro- 
vide all possible mixtures of the two primary col- 
ors contained in the phosphor. Each color or in- 
formation field is displayed at a 60-Hz repetition 
rate. 

The Pi Cell 

The variable-retardation cell (called a pi cell) is 
sandwiched between a set of red and green col- 
or polarizers and a linear polarizer at the output, 
and its axis is tilted 45 degrees with respect to 
the polarizers. The color polarizer orthogonally 
polarizes the orange and blue-green compo- 
nents of the CRT's emission, and the pi cell is 
used to sequentially rotate the polarized orange 
and blue-green information into the transmission 



axis of the linear polarizer. Rotation of the or- 
ange and blue-green information is performed in 
synchronization with the fields of the sequentially 
addressed CRT. Alternate fields, viewed through 
different colored polarizing filters, are integrated 
by the eye to give color images. By varying the 
Z-axis modulation, the full range of colors that lie 
along the line connecting the orange and blue- 
green peaks of the phosphor s emission spec- 
trum on the chromaticity diagram can be 
achieved. 

The pi cell derives its name from the pi-radian 
amount of twist it assumes in its quiescent or 
undriven state. Its features are achieved by 
speeding the relaxation time of an already fast 
untwisted birefringent variable-retardation cell, 
whose liquid-crystal elements are homogeneous- 
ly aligned. 

It is advantageous to keep the cell as thin as 
possible, since this results in a large angle of 
view, but narrowing the cell too much prevents 
achievement of the full half-wave retardation that 
is required. For LC shutters, such as used in our 
5116 Oscilloscope, there is no perceptible color 
shift over the normal viewing angle. 

High Resolution, High Contrast 

Among the LC/CRT system's advantages are 
high resolution over a wider range of display 
sizes, good contrast in high ambient light, and 
ruggedness, due to the absence of special 
shadow-mask and phosphor arrangements or 
complex electron guns. The LC color shutter can 
be used in either vector or raster displays. 

The combination of the color shutter and either a 
diffusing or an antireflection coated front surface 
can yield contrast ratios of better than 20:1 in 
the high ambient lighting normally found in to- 
day’s offices. Since all screen writing is accom- 
plished by a single electron beam, rather than by 
three beams as in a shadow-mask display, the 
LC shutter does not have misconvergence prob- 
lems. This enhances resolution and produces a 
very readable display of text and complex 
graphics. 
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Low-Cost, High-Resolution, 

Easily Discernible Multichannel Displays 




The 5116 Color Oscilloscope with 5D10 Waveform Digitizer, and the 5A26 Dual Differential Amplifier. See page 278. 



ACTUAL SIZE 





This multichannel application uses a 5000-Se- 
ries amplifier in the left compartment of the 
5116 Oscilloscope to precondition the signal. 
Here a stored reference trace is compared 
with a later signal acquisition. 
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High-Resolution Monochrome Ras- 
ter Display 

Key features of the GMA201 monochrome dis- 
play include 1536 vertical by 2048 horizontal ad- 
dressable pixels, digitally-adjusted focus, astig- 
matism correction, contrast enhancement panel 
and a crisp, well-focused beam at all points on 
the screen. A patented low-capacitance gun 
structure was developed to address the require- 
ments for small uniform spot size, rugged con- 
struction and low power dissipation. 

The GMA201 is well-suited to system builders in 
the fields of gray-scale imaging, CAD/CAM, com- 
puter-aided publishing, document retrieval, and 
related technical applications that require ex- 
tremely high performance. 




Direct-View Storage Tube 




Frequently used symbols, as in this mechanical engi- 
neering diagram, can be recalled as needed, scaled, 
rotated and dragged into place. The Color Enhanced 
Refresh option lets you highlight these refresh ele- 
ments in a second, contrasting color. The Direct- 
View Storage Tube (DVST) color write through op- 
tion (CWT) is available on the 4114B Computer 
Display Terminal (page 62). 



CHARGE IMAGE AREA 
(FULLY WRITTEN. FW) 



READY TO WRITE. 
RTW AREAS 

RAISED COLLECTORS 



GLASS FACEPLATE 
TIN OXIDE CONDUCTOR 




WRITING 

GUN 

CATHODE 
-6 kV 



FLOOD GUN SYSTEM 
CATHODE: 0 VOLTS 
ANODE: 150 VOLTS 



The DVST consists of a writing gun that oper- 
ates at a large negative potential with respect to 
the target, an array of low-energy flood guns, 
and a special phosphor target. The phosphor is 
separated from a transparent conductor by an 
insulating layer with an array of conductive dots. 
The phosphor is a composite mixture of two 
phosphors — the normal green for storage and a 
red phosphor with a dead layer surrounding it. 

When the DVST is set to the storage mode, 
green vectors are stored on the screen (vector 
storage). The flood guns maintain the image on 
the display surface, so there is no need to con- 
tinually redraw the image. There is no flicker, no 
matter how many vectors are drawn. 



A separate local memory allows objects to be 
created and repeatedly retraced to produce a 
nonstored image on the screen (refresh mode). 
The nonstored image is retraced fast enough so 
that the viewer perceives a constant image. 

This feature allows images to be moved around 
the screen before storing or to be selectively 
erased without having to redraw the entire pic- 
ture. Since the memory is essentially indepen- 
dent of the stored image circuitry, both stored 
and refreshed information can be displayed 
simultaneously. 

It is not always easy to distinguish between re- 
freshed and stored images on the screen of a 
DVST without CWT. Both images are displayed 
in a similar shade of green. Generally, the opera- 
tor adjusts the writing beam intensity so that re- 



freshed images appear dimmer than stored im- 
ages. This method, however, sacrifices some 
brightness to gain differentiation. 

With CWT, images of another color can be add- 
ed to the display. When the write beam is oper- 
ated with reduced current to prevent storage, a 
yellowish-orange spot is produced on the screen. 
This nonstored spot can then be deflected in a 
refresh vector mode (color refresh). 

Color refresh not only increases the perceived 
brightness of images, but also introduces a color 
contrast between those parts of a picture dis- 
played in refresh mode and those displayed in 
storage mode. The operator determines at a 
glance which segments in a displayed picture 
can be dynamically modified. 
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IEEE STANDARD 488 COMPATIBLE 
SYSTEM INSTRUMENTS 




As measurement needs grew in number and 
complexity over the past few decades, people 
began to realize that traditional design and test 
procedures were becoming inadequate. When 
the inadequacies became intolerable, special in- 
terfaces were designed and various instruments 
were connected to controllers to form specialized 
test systems. From these beginnings, some major 
benefits of automated test and measurement 
were quickly realized: 

• Test and measurement labor costs were 
reduced. 

• Human error decreased through precise and 
repeatable automation of measurements. 

• Skilled people were released from mundane or 
repetitive procedures to pursue more creative 
research and design activities. 

• Sophisticated analysis techniques could rou- 
tinely be applied to provide greater insight into 
devices and processes. 



But, for all their benefits, automated test and 
measurement systems still had some significant 
problems. Mostly, these stemmed from each 
system being unique, custom built. The automa- 
tion need had to be severe to justify custom 
design costs. Systems and data formats were not 
generally compatible with each other. And chang- 
ing the system or adding instruments meant 
another custom design effort. 

Test and measurement automation was still too 
fragmented and costly for general use, even 
though the benefits were generally needed. A 
standard interfacing system providing across-the- 
board compatibility for a variety of instrumenta- 
tion and instrument controllers seemed to be the 
solution. 

The First Step Toward 
Compatibility 

In 1975, the first major step toward general 
compatibility in electronic instrumentation for sys- 
tems use was taken. This step was publication of 
the IEEE Standard 488-1975 defining an interface 
and communications bus for programmable in- 
struments. This bus is commonly called the 
GPIB — the General Purpose Interface Bus. 



In 1978 the standard was further refined (IEEE 
Standard 488-1978) defining an interfacing sys- 
tem that has become a widely accepted instru- 
ment industry standard. The major areas it speci- 
fies are: 

1 . Mechanical — the interface connector and ca- 
ble See Table 1. 

2. Electrical — the logic signal levels and how the 
signals are sent and received. 

3. Functional — the tasks an instrument's inter- 
face may perform — such as sending data, 
receiving data, triggering the instrument, 
etc. — and the protocols to be used. See 
Table 2. 

Today, a wide variety of instruments include 
interfaces conforming to this mechanical, electri- 
cal, and functional standard These GPIB-com- 
patible instruments and instrument controllers 
make it possible to achieve the benefits of auto- 
mated test systems without paying the previous 
price of custom system design. With GPIB com- 
patibility, measurement capability can be chosen 
off-the-shelf and simply cabled with standard bus 
cables in either a linear or star configuration. 
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GPIB HARDWARE CHARACTERISTICS 
SUMMARY 

• Cable lengths up to and not exceeding 20 me- 
ters (approximately 66 feet) with a device load 
required for every 2 meters of cable. 

• Up to 15 devices (1 controller and 14 instru- 
ments) may be connected in linear or star 
configurations. 

• Voltages are generally TTL-compatible. 

• GPIB signal and data lines are asserted (or 
true) when pulled low (< +0.8 V) and re- 
leased (or false) when pulled high ($* +2.0 V). 

• Maximum data rate of up to 
250 kilobytes/second over a distance of 
20 meters with 2 meters per device or faster 
with some special restrictions (refer to IEEE 
Standard 488-1978 for details). 



TABLE 2 

INTERFACE FUNCTIONS 
DEFINED BY IEEE STANDARD 488-1978 



Function 


Description 


Source 

Handshake 

(SH) 


Synchronizes message 
transmission 


Acceptor 

Handshake 

(AH) 


Synchronizes message 
reception 


Talker 

(T) 


Allows instrument 
to send data 


Listener 

(L) 


Allows instrument 
to receive data 


Service 

Request 

(SR) 


Requests service 
from controller 


Remote- 

Local 

(RL) 


Allows instrument to select 
between GPIB interface and 
front-panel programming 


Parallel 

Poll 

(PP) 


Allows up to eight instruments 
to simultaneously return a 
status bit to the controller 


Device 

Clear 

(DC) 


Puts instrument in 
known state 


Device 

Trigger 

(DT) 


Starts some basic operation 
of the instrument 


Controller 

(C) 


Sends device addresses 
and other interface messages 



Tektronix’ Systems Experience 

Long before publication of the IEEE Standard 
488-1975, Tektronix had entered the test and 
measurement systems business. The measure- 
ment speed and capabilities of the Tektronix 
automated oscilloscope and Tektronix semicon- 
ductor test systems quickly highlighted the bene- 
fits to be gained from measurement automation. 
And just as quickly came the realization that a 
system interfacing standard was needed. But 
what standard? 

The possibilities of the proposed IEEE Standard 
488 were recognized. And, when the IEEE Stan- 
dard 488 became reality, GPIB compatibility was 
already an integral part of Tektronix product 
planning and engineering. The result is that 
Tektronix is now a recognized major supplier of a 
full line of GPIB system components — a supplier 
that puts more than a decade of systems plan- 
ning, design, and implementation experience into 
each product. 



pulse generators, and power supplies; or mea- 
surement instruments, such as counters, 
waveform digitizers, and multimeters. 

• Controller with software: this tells the instru- 
ments what to do, collects the results, and 
processes them. The system controller is gen- 
erally a small computer. The software or firm- 
ware operating system must have a powerful, 
flexible I/O structure to handle GPIB bus traf- 
fic. It must also have processing power for 
waveform manipulation and graphics power 
for display. 

• Computer peripherals: these are devices such 
as tape drives, printers, and plotters that store 
or display the results of the tests. 

• A keyboard: this enables the user to send 
commands or information to the system. 

• A display: the display allows the user to review 
intermediate results and to monitor system 
operation. 




All these components can be easily interconnect- 
ed if the GPIB interface has been built in and 
appropriate functions made programmable. Be- 
fore GPIB, most measurement systems were op- 
erated by controllers that required a separate 
connector (port) for each instrument. With the 
GPIB this is no longer a requirement. Users can 
directly link up to 14 instruments with the control- 
ler via the bus, and set up the systems in linear or 
star configurations. Additionally, some controllers 
can drive more than one GPIB port. The Tektronix 
4041 has an option for a second port, allowing 
control of up to 28 instruments. Or, if you need 
more, TEK SPS BASIC operated with a properly 
optioned DEC PDP-11 minicomputer can drive up 
to four GPIB ports, providing a total system 
potential of 56 instruments. The new 6120 and 
6130 Intelligent Graphics Workstations have the 
capability to accomodate up to seven GPIB ports 
. for the most demanding applications. 

(8 signal lines) 



INTERFACE MANAGEMENT BUS 
(5 signal lines) 



DIO 1 
DIO 2 
DIO 3 
DIO 4 
DIO 5 
DIO 6 
DIO 7 
DIOS 



IFC - Interface Clear 
ATN • Attention 
SRQ - Service Request 
REN • Remote Enable 
EOI - End or Identify 



GPIB System Components 

An automated test and measurement system 
usually consists of the following components: 

• Multiple instruments: these are either stimulus 
instruments, such as function generators, 



For smaller systems, one or more of these last 
three components are often incorporated in the 
system controller. Larger, more powerful sys- 
tems, however, may be minicomputer-based, 
augmented by one or more high-speed mass 
storage devices, a graphic display terminal, and 
run under specialized instrument control and sig- 
nal processing software such as TEK SPS BASIC 
or the new 6000 Family Tek (proposed) ANSI 
BASIC. 



34 



DAV - Data Valid 
NRFD • Not Ready For Data 
NDAC • Not Data Accepted 





TEK 



GPIB 
MADE EASY 



Linear Configuration 



Star Configuration 




GPIB 



All these devices (the controller, measurement 
instruments, and peripherals) comprise the hard- 
ware. The system cannot operate, however, un- 
less it is driven by software. 

There are two levels of software necessary, the 
operating system software and user written appli- 
cation programs The operating system software 
provides a set of commands and functions that 
the user combines into a program that delineates 
the measurement and processing task to be 
performed. The software, guided by the user 
program, works through the controller to tell the 
instruments what signals to generate, what mea- 
surements to make, and tells the controller what 
to do with the results. 

The software and the program in the controller 
make the system do what the user wants. The 
GPIB interface allows users to plug system com- 
ponents together, but without software, the sys- 
tem can do nothing. 

In programmable instrument systems, the “lan- 
guage" of the software or program has several 
meanings: 

1. The controller has its own language, such as 
BASIC, and users must express their inten- 
tions in this language. 

2. Within the context of the controller's lan- 
guage, the instrument's commands (or "lan- 
guage") have to be sent over the GPIB. 

3. The actual control of the GPIB interface is 
transparent to the user with Tektronix instru- 
ment controllers and software. 

In order to make the system operate, the user has 
to: 

1 . Know what tasks the system is to per- 
form — the system can do nothing by itself. 

2. Know the controller's language. 

3. Know the kind of data or language the 
instruments are designed to exchange. 

To make these tasks easier for you, Tektronix has 
taken several steps beyond simple IEEE Standard 
488-1978 compatibility. Consistency has been 
designed into each system component for the 
greatest degree of compatibility. Intelligence has 
been designed in to relieve you from interfacing 
details. And firmware and software have been 
designed and written to provide the maximum in 
programming ease and measurement capability. 




Consistency Makes a Big 
Difference 

Tektronix GPIB products are designed and thor- 
oughly evaluated for compliance with IEEE Stan- 
dard 488-1978 and for compatibility with one 
another. Because these products are designed to 
be compatible (i.e., meet the same standards), 
users usually won’t need to make hardware and 
software modifications for each new addition or 
deletion to the configuration Many software 
routines need to be written only once, after which 
only minor modifications are needed with the 
addition of new instruments 

A status check routine, for instance, will work on 
all Tektronix GPIB instruments A message termi- 
nator common to all Tektronix GPIB instruments is 
a further benefit. But, since the IEEE Standard 
488-1978 allows several optional message termi- 
nators, Tektronix instruments go an extra step by 
providing a switch for selecting optional termina- 
tors. These features provide users with the capa- 
bility of quickly configuring and reconfiguring 
interactive and automated measurement 
systems. 

The result is a line of products that are not only 
GPIB compatible — but are capable GPIB instru- 
ments. They have the features that make them 
useful and the compatibility that makes them 
work together. 



Tektronix Standard Codes and 
Formats Means Programming Ease 

The IEEE Standard 488-1978 specifies the hard- 
ware interface and its basic functional protocol. It 
also specifies a set of codes called interface 
messages that control interface functions. How- 
ever, the IEEE Standard 488-1978 does not speci- 
fy the syntax or coding of device-dependent 
messages — the messages that control the pro- 
grammable features of the instrument. 

Since the device-dependent messages are not 
specified, instruments that conform to the IEEE 
Standard 488-1978 may use inconvenient or even 
incompatible message formats It's much like a 
telephone system — the hardware link is well de- 
fined. but unless both parties speak the same lan- 
guage. communication is impossible. That's why 
Tektronix developed a codes and formats stan- 
dard that specifies the syntax and coding of de- 
vice dependent messages, while retaining full 
IEEE Standard 488-1978 compatibility. The 
Tektronix Standard Codes and Formats speci- 
fies message coding to: 

• Be simple and unambiguous 

• Use commands that are common among simi- 
lar devices. 

• Use simple, easy-to-remember mnemonics 




Interface Functions 



ATN 



Device-Dependent Messages 



ATN 



Interface Messages 
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GPIB ADDRESS 



LF OR EOI 




Each GPIB instrument or peripheral, called a device, must be 
assigned a different system address; this can be done simply 
by setting switches, usually located on the back panel of the 
device. 

The benefits of the Tektronix Standard Codes 
and Formats , a major feature of the Tektronix 
GPIB communications protocol, are numerous. 
Because of their natural English-like structure, in- 
strument control commands and messages are 
easy to use. The result is a GPIB implementation 
that is specifically designed to overcome the 
programming rigidity and cumbersome proce- 
dures of other GPIB systems. 

ASCII Data Standard 

Since most controllers accept ASCII data direct- 
ly, Tektronix GPIB instrument commands are 
coded in ASCII. This eliminates the need for er- 
ror-prone data conversions or byte-by-byte en- 
coding. For example, to set the center frequency 
of the 492P Spectrum Analyzer to 1.75 MHz, the 
command is simply written FREQ 1.75 MHz — no 
more calculated percentages of full-scale or 
BCD equivalents. Settings for Tektronix GPIB in- 
struments are sent as ASCII data in human read- 
able form. 

Flexible Formats 

Many minor format items that are aggravations in 
other systems are also taken care of by 
Tektronix Standard Codes and Formats. For ex- 
ample, Tektronix GPIB instruments accept nega- 
tive zeros and leading and trailing spaces; they 
also overlook inconsistent use of upper and low- 
er case letters. And, since truncated numbers 
can drastically affect measurements, Tektronix 
GPIB instruments round off rather than truncate: 
e.g., a value of 2.49 becomes 2.5 rather than 2.4. 
In short, the built-in intelligence is used to make 
intelligent decisions. That makes your program- 
ming job much less rigid and substantially easier. 

Common Messages 

To make things even easier, Tektronix Standard 
Codes and Formats also specifies messages 
that are to be common to all Tektronix program- 
mable instruments. For example, you can pro- 
gram your system to learn the current settings of 
any Tektronix GPIB instrument by sending the in- 
strument the SET? message. Any GPIB compati- 
ble instrument from Tektronix — whether it is a 
waveform digitizer, a programmable power sup- 
ply, or a function generator — interprets SET? the 
same way. The instrument firmware gathers the 
instrument’s settings together and assembles 
them into a human readable message to be sent 
over the bus to the controlling software. If you 
know how to operate a function generator, then 
you already know how to read a settings mes- 
sage from a Tektronix GPIB compatible function 
generator. 



Tektronix 404 1 System Controller 

BASIC Languages 

Because users are increasingly interacting with 
GPIB systems at the controller keyboard rather 
than at instrument panels, GPIB systems must 
be as friendly as possible. This means, too, that 
the controller languages should be simple, logi- 
cal, and easy to interpret and implement. That’s 
why BASIC, the established language for 
Tektronix instrument controllers, is the preferred 
language of Tektronix Standard Codes and 
Formats. 

BASIC is an established language with wide use 
and familiarity. It is also an English-like language 
that is easy to learn and understand. So, com- 
bined with the English-like messages used with 
Tektronix GPIB instruments, it becomes a consis- 
tent and familiar means of communicating with 
your system. And your program listings are easy 
to read and follow, with very little interpretation 
required. (For more details on Tektronix Stan- 
dard Codes and Formats , ask your Tektronix 
Sales Engineer or Representative.) 

Controllers to Match Your Needs 

Tektronix offers controller-software packages to 
meet varying GPIB system needs. These pack- 
ages are: 

• The 4041 System Controller, optimized for in- 
strument control in a variety of situations. 

• The 6000 Family of Intelligent Workstations, 
with 32-bit processor capabilities and excel- 
lent GPIB control. 

• TEK SPS BASIC software with the DEC 
PDP-11 Series and DEC MICRO/PDP-11 mini- 
computers, optimized for systems with full 
waveform acquisition, processing, and 
graphics. 

The 4041 System Controller 

The 4041 System Controller is a compact, modu- 
lar controller designed for rackmount, bench-top, 
or portable use. Its operating system language is 



an extended BASIC designed for use by both 
the casual and the sophisticated programmer 
The 4041 controller contains three microproces- 
sors, with the CPU being the powerful 16-bit 
68000. Standard memory is 32 kilobytes with op- 
tional expansion to a maximum of 160 kilobytes. 
A 20-character alphanumeric LED display, a 20- 
character thermal printer, a DC 100 cartridge 
drive, 18 function keys, a GPIB port, an RS-232 
port, and a real-time clock and calendar capabili- 
ty are all standard. An additional GPIB/RS-232 
port pair is optional, with the second GPIB port 
having Direct Memory Access capability. With 
14 GPIB instruments per GPIB port, the 4041 Sys- 
tem Controller offers the capability of controlling 
up to 28 GPIB instruments. Other options include 
an 8-bit parallel TTL interface (Option 02); SCSI 
(Small Computer System Interface, Option 03, for 
external disk mass storage and a second RS-232 
port) to support interfacing to floppy and hard 
disks for greater file and data storage; and a de- 
tachable program development/debug keyboard. 
The capabilities of standard 4041 BASIC can be 
expanded by installing ROM (Read-Only Memo- 
ry) packs to extend operational features of the 
4041 into a broad range of systems applications, 
with functions running faster than equivalent 
BASIC routines. 

The program development ROMs (with key- 
board, or an RS-232 terminal), give the engineer 
or production test programmer access to the 
system language. Its English-like commands, 
simple syntax, and line-by-line interpreter imple- 
mentation combine for a friendly and interactive 
system. A variety of other features are also in- 
cluded to increase friendliness. For example, 
vaiable names may be up to eight characters 
long, allowing meaningful names such as 
RISETIME, VOLTAGE 1, or DELAY. And as an- 
other example, subprograms and program lines 
can be named — e.g., 1000 SRQPOLL: or 200 
RMS VOLTS — for quick and easy access. 
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Beyond enhancements for simplicity, 4041 BASIC 
also has enhancements that make it a powerful 
tool for sophisticated programmers, too It in- 
cludes capabilities for FORTRAN-like subpro- 
grams, variable passing from main program to 
subprograms, declaration of local and global 
variables, and many other features. 

Yet, for all its sophistication, the 4041 is still 
particularly desirable for use by lower-skill opera- 
tors in a production environment. Instrument con- 
trol programs can be designed and written to 
print user prompts on the 4041 display and the 
programs can be assigned to any of the ten user- 
definable keys on the 4041 front panel. Then the 
4041 program development ROM and keyboard 
can be removed from the controller. This puts the 
4041 into an execute only mode with its programs 
protected. The lower-skill user need only follow 
the front-panel display prompts and press the 
designated keys to execute programs. 

To return to the engineering or program develop- 
ment mode, simply plug the program develop- 
ment ROMs (with keyboard or an RS-232 terminal) 
back into the 4041. You again have access to all 
of the ease and power of 4041 BASIC 
programming. 

The 4041R01 Graphics ROM pack gives the 4041 
the capability to generate graphic commands to 
interact with peripheral devices using Tektronix 
compatible graphic codes. These high-level and 
primitive commands allow you to construct and 
incorporate graphic images, symbols, charts and 
diagrams into your system applications greatly 
enhancing system usability. 

The 4041R02 Plotting ROM Pack gives the 4041 
the capability to generate graphs and to plot 
data. Designed as an easy-to-use tool to automat- 
ically generate scientific graphics, the plotting 
ROM pack requires the presence of the 4041R01 
Graphics ROM Pack in order to operate. Graphs 
can be generated and displayed on any graphic 
peripheral device supported by the 4041R01. The 
automatic plotting commands are the heart of the 
4041R02. These commands, given your data, 
draw axes with appropriate tic marks and plot the 
desired data. You need little experience to pro- 
gram graphics or plotting routines. All you need to 
do is supply the data to be graphed. 

The 4041R03 Signal Processing ROM Pack gives 
the 4041 the ability to support instrumentation 
system applications requiring waveform process- 
ing. Coupled with our programmable digitizers 
and oscilloscopes, it will produce broader system 
configurations and effective solutions for signal 
analysis. The functions contained in the 4041R03 
provide a high level approach to deal with signal 
processing applications normally solved by 
lengthy programs requiring extensive knowledge 
of waveform processing and computer funda- 
mentals. Combined with the graphics and plotting 
ROM packs, the 4041R03 allows you to produce, 
analyze and display waveforms semiauto- 
matically. 

The 4041R04 Utility ROM Pack adds still more 
general purpose capabilities to your 4041. These 
range from such convenience items as one line 
descriptions of error codes to capabilities for 
building PROM files for programming your own 
EPROMS. 



6120 Intelligent Graphics Workstation 

6000 Family of Intelligent Graphics 
Workstations 

The NEW 6000 workstation products are a family 
of expandable, low-cost, intelligent graphics sys- 
tems that combine state-of-the-art micro- 
processor technology, advanced architectures, 
and flexible system software. The products were 
designed to meet a wide range of computing 
system applications. Configurations range from 
execute-only instrument controllers to sophisticat- 
ed engineering workstations based on UNIX*. 

GPIB Interface 

An important 6100 Series feature is a standard 
GPIB interface that supports programmable in- 
struments such as oscilloscopes, digitizers, audio 
test systems, multimeters, function generators, 
spectrum analyzers, and logic analyzers. As with 
other Tek GPIB based products, the 6100 Series 
GPIB conforms to the IEEE-488 standards and to 
Tektronix' own Standard Codes and Formats 
that specifies the syntax and coding of device- 
dependent messages. 

The standard GPIB interface is capable of trans- 
ferring data and messages at speeds up to 
25 kbytes per second and of supporting up to 15 
GPIB-compatible instruments. The instruments 
are classified as either controllers, talkers or 
listeners. The controller supervises the GPIB, de- 
termining which instruments send and receive 
data over the bus. A talker sends messages and 
data over the bus. and a listener receives mes- 
sages and data. The 6100 Series programmable 
interface allows the user to specify device-depen- 



dent parameters, such as primary and secondary 
addresses, end-of-message and end-of-header 
delimiters. 

In addition to the standard GPIB, each 6100 
Series workstation can support up to six addition- 
al high-speed GPIB ports. These high-speed ports 
use direct memory access (DMA) to transfer 
block data into a cache memory at rates up to 
250 kbytes per second. 

The primary language used for 6100 Series GPIB 
communication is Tek's own version of the new 
(proposed) ANSI BASIC. This version includes 39 
GPIB-related routines and has the capability of 
detecting seven different GPIB conditions. Be- 
cause it is a compiled rather than an interpreted 
version, program execution is extremely quick. In 
addition to having all the standard features of the 
proposed ANSI BASIC, Tek's version adds GPIB 
functionality, extended I/O, array slices (which 
facilitates matrix manipulation), I/O enhance- 
ments. and an easy-to-use programming environ- 
ment and compiler. A 4050 sifter program pro- 
vides a utility for converting 4050 programs into 
Tek ANSI BASIC format. 

Among the I/O enhancements of Tek’s ANSI 
BASIC is the ability to handle synchronous or 
asynchronous communications automatically, 
eliminating complicated addressing and control 
commands. Another is the ability to perform byte 
level transfers while retaining full control of all 
GPIB conditions. Tek’s BASIC can communicate 
with the bus itself or with any instrument on the 
bus. 

* UNIX is a registered trademark of AT& T Bell Laboratories. 

Inc.. 
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TEK SPS BASIC Software with DEC PDP-11 



Minicomputers 

When equipped with Tektronix supplied GPIB 
interfaces. DEC PDP-11 Series minicomputers 
can be operated with TEK SPS BASIC software to 
provide the most powerful of big-system instru- 
ment control and signal processing. A wide vari- 
ety of peripherals can be handled, including 
plotters, line printers, graphic terminals, magnetic 
tapes, and single or multiple disk storage sys- 
tems. Additionally, with the proper options, up to 
four GPIB interface ports can be supported. This 
means control of and data collection from up to 
56 GPIB instruments. 




Tektronix MS 4201 Acquisition/Processing Measurement Sys- 
tem using TEK SPS BASIC and a DEC POP- 1 1 Minicomputer. 

Two versions of TEK SPS BASIC are available, the 
standard version and the extended memory ver- 
sion. The extended memory version permits pro- 
cessing of very large arrays in computers having 
up to 128 kilowords of memory with memory 
management. 

Other than memory differences, both versions of 
TEK SPS BASIC software have the same major 
features. These include a modular architecture 
consisting of a resident monitor and an expand- 
able library of over 100 nonresident commands. 
This unique design lets you configure a software 
system to meet your specific needs yet leaves 
the system open for adding new commands and 
processing modules. 



Measurement data can be stored and accessed 
in a variety of ways. Information can be read or 
written in either ASCII or binary. Named files can 
be accessed on hard or flexible disks, magnetic 
tape, or cassettes. Information can be read from 
files either sequentially or randomly TEK SPS 
BASIC commands give you complete file man- 
agement capability. 

Comprehensive graphics permit waveform plots 
and X-Y plots between waveforms. Either can be 
done with single commands. The output is com- 
plete with scaled and labeled axes and can be 
hard-copied to paper. 

There’s also data logging capabilities for auto- 
mated waveform capture. And the software’s 
better than 7-digit precision means much higher 
resolution than possible in conventional oscillo- 
scope measurements. Plus, there are special 
data structures to retain both numeric and literal 
information (scale factors and units) associated 
with a given waveform. This waveform data struc- 
ture, as well as numeric arrays or portions of 
numeric arrays, can be operated on arithmetically 
as easily as can simple numeric variables. 

Beyond extending the standard mathematical 
operations and functions to include waveform 
processing, TEK SPS BASIC also provides special 
waveform processing functions. Waveforms can 
be integrated, differentiated, convolved, correlat- 
ed, and fast Fourier transformed— all with single 
commands. Polar conversions can also be per- 
formed with a single command to present results 
as magnitude and phase. 

With its large array size capabilities (limited only 
by memory in most cases), advanced signal 
processing, and program and instrument tasking 
capabilities (including error control for indepen- 
dent operation), TEK SPS BASIC offers all of the 
flexibility and power necessary to control any- 
thing from the simplest to the most sophisticated 
test and measurement system. 

Guide for Selecting GPIB 
Instruments 

When selecting GPIB instruments for a specific 
application, be sure to check several key specifi- 
cations for suitability in the configuration. 

First, make sure that the instrument can make the 
desired measurements. Next, determine that the 
interface functions are compatible with the pro- 
posed usage and with other instruments in the 
GPIB configuration. The following items should be 
used as a checklist with your sales representative 
when considering instruments to be used in GPIB 
configurations. 

1. Is the instrument intended for interactive 
measurement analysis or automated mea- 
surement; i.e., are all necessary instrument 
functions remotely programmable, or will an 
operator be available to adjust settings 7 

2. Does the instrument’s GPIB interface have 
the necessary set of functions implemented 
at the desired level? (For example, AH1 is 
needed for any useful interaction, SHI is 
required for instruments supplying measure- 
ments to the controller.) 



3. Are diagnostics available to check out the 
instrument from the front panel or over the 
GPIB interface? 

4. Does the instrument use standard codes and 
formats conventions for terminators, numeric 
formats, etc ? 

5. Can the instrument’s front-panel setting be 
read from the controller and saved for later 
automated set up? 

6. Can the front panel be “locked out” via the 
GPIB? 

Tektronix Support for Your GPIB 
System 

With GPIB products and signal processing sys- 
tems from Tektronix, you're not left on your own 
after the product is purchased. Tektronix offers 
complete support and training for the operation 
and maintenance of its GPIB products and 
systems. 

Every product is shipped with a complete and 
comprehensive operating manual. Additionally, a 
variety of training services are available. Training 
classes are available both at our home office and 
at selected sites around the world. 

As part of the long-term support for GPIB prod- 
ucts and systems, Tektronix offers a variety of 
application literature and support 

HANDSHAKE is an applications newsletter from 
Tektronix published quarterly and contains appli- 
cation and technical articles covering the broad 
spectrum of instrument control and signal pro- 
cessing. 

The Tektronix Instrumentation Software Library 
provides software and application information for 
Tektronix programmable measurement instru- 
ments and systems. There are three types of 
software currently available: Measurement Soft- 
ware, Instrument Utility Software, and User-Ex- 
change Software. The Tektronix Instrumentation 
Software Library catalog provides program ab- 
stracts and ordering information. 

An extensive collection of application notes and 
magazine article reprints is another source of 
information offered by Tektronix Our Field Of- 
fices and Sales Representatives maintain a list of 
current literature and will be glad to supply you 
with items in your areas of interest. 

Warranties and service are another part of the 
support you get from Tektronix. Tektronix main- 
tains a network of service centers for your mainte- 
nance needs at strategic locations throughout the 
world. 
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DATA ACQUISITON PROGRAMMABLE OSCILLOSCOPE 




NEW 2465/2445 Option 10 
Programmable Ocsilloscope* 1 * 2 

300 MHz/150 MHz Bandwidth at 
Probe Tip 

Delta Volts/Delta Time Cursors 

Optional: Counter, Timer, Trigger/DMM, 
Word Recognizer, Video Measurements 

Measurement Results of CRT Readout 
Available Over the Bus 



WAVEFORM ACQUISITION PRODUCTS 



2465/2445 Oscillscopes can be easily programmed to assist the 
scope operator in performing a complete sequence of measure- 
ments. Front panel settings can be remotely set or changed with 
display prompting of messages, providing guidance for the opera- 
tor. The results of voltage, time, frequency, phase, and ratio can 
both be displayed on the CRT and be read back over the bus. Also 
available are three new special edition 2465’s with GPIB capabili- 
ties. The 2465CTS is ideal for automatic frequency, period, pulse 
width and time between events measurements; the 2465DMS for 
automatic test and measurements; and the 2465DVS for high reso- 
lution video applications. See page 292. 




336 Option 01 

Digital Storage Oscilloscope 

140 kHz Storage Bandwidth 

Time and Voltage Measurement Cursors 

50 MHz Nonstorage Bandwidth 

CRT Readout, Only 5 kg (1 1 lbs) 

Signal Averaging 



This compact oscilloscope can simultaneously display analog and 
digital waveforms, and can store up to 16 digitized waveforms for 
recall and display. Vertical and horizontal scale factors, delay time 
position, and voltage and time readouts of cursor positions are 
displayed on the CRT, as is a menu of many of the features and 
modes. An Auto mode for both vertical volts/div and horizontal 
time/div allows "hands-off" operation in many applications. See 
page 332. 



468 Option 02 

Digital Storage Oscilloscope 

10 MHz Storage Bandwidth 

Time and Voltage Measurement Cursors 

100 MHz Nonstorage Bandwidth 

Signal Averaging 



This portable, high-performance oscilloscope uses a unique display 
interpolation system to store and display single-shot events. Enve- 
lope mode can be used to catch glitches, view frequency drift and 
amplitude modulation, or detect aliasing. Can be used with a 4924 
Tape Drive to record waveform data on-site for subsequent filing or 
computer analysis. Option 02 GPIB interface for outputting wave- 
forms as addressable talker. See page 330. 




7D20/7D20T 

Programmable Digitizers* 1 * 2 

70 MHz Equivalent Time Bandwidth 

40 MHz Sample Rate 

8-Bit Vertical Resolution 

Pretrigger and Posttrigger 

Simultaneous Acquisition on 2 Channels 



The 7D20 plug-in converts any 7000 Series mainframes into fully 
programmable, digital oscilloscopes. Operating modes include: En- 
velope, Average, and Roll. Optimized for interactive and automated 
applications, from biomedical research to radio modulation. Re- 
motely controllable over the GPIB. Shown with R7603 mainframe. 

The 7D20T provides the same digitizer capabilities in a compact 
stand-alone package. See page 333. 




5223 Option 10 

Digitizing Oscilloscope* 1 

1 MHz Equivalent Time Bandwidth 

1 MHz Sample Rate 

10-Bit Vertical Resolution 

Pretrigger and Bi-Slope 

X-Y Analog Plotter Output 

Roll and Vector Modes 



This 10 MHz digital storage oscilloscope provides a digitized dis- 
play that will never fade or bloom. Selecting Roll mode yields a 
continually updated display of memory contents by providing a 
strip-chart-like view of signals at slow sweep rates Applications 
range from measuring mechanical displacement transducer signals 
to biomedical activities. Option 10 GPIB Interface for I/O of stored 
waveforms and control of 5223 digital storage functions (except 
vertical and horizontal expansion and position controls). Waveform 
output format is selectable through this interface for either BINARY 
or ASCII. Plug-in functions not remotely controllable. See page 344. 




7854 Waveform 

Processing Oscilloscope* 1 

400 MHz Equivalent Time Bandwidth 

10-Bit Vertical Resolution 

Pretrigger and Posttrigger 

Signal Averaging 



A two-channel, waveform processing, digital storage oscilloscope. 
Keystroke programming of local keyboard and remote Waveform 
Calculator allows user-designed waveform measurement routines 
for tests or experiments. Signal averaging capability can recover 
signals buried in noise and improve measurement accuracy. All 
mainframe keystroke functions and operating modes can be re- 
motely controlled via the GPIB. Plug-in functions not controllable via 
GPIB. See page 336. 
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390AD Programmable Digitizer* 1 * 2 

Cursor-Based Measurements 

Sample-Rate Switching 

Direct Plotter Output Capability 



This two-channel, 10-bit digitizer achieves excellent dynamic accu- 
racy with a two-stage flash-conversion process. Single-channel op- 
eration can provide 60 megasamples per second. Built-in self-cali- 
bration and self-test features. Remotely controllable over the GPIB. 
Applications vary from ultrasonic testing to video. See page 338. 



*' Remotely controllable. 
' 2 Fully programmable. 
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